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ings are made — either through soft grounds or through timber, 
solid rock or other obstructions —samp'es are taken for analy- 
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| S—In determining bearing values 
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» and allowable loads, all available data are correlated and ana- 
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(U. of Del., -B.C.E., °03), 

wid War I, has served in the Coast 

Corps of Engineers in grades from 

gen. In 1937 he gained national 

1 handling a Mississippi River flood 

140 he became Asst. Chief of Staff in 

el pply, and later assumed his present 

¢ ef of Engineers, administering the 
ruction program in history. 


1 Ha U. of Tenn.) was employed by the 
Ki Tenn., for more than 10 years, 
hat time as city engineer After a 
, with the TVA, he was office engineer 
\:lanta district, Portland Cement Assoc 
until recently he was the Society's 
D.C.) representative. He is now 
cretary, Amer. Assoc. of State High- 


ira, Captain (CEC) U.S.N. (M.LT 
en in the Civil Engineer Corps since 
.rge of many important works, includ- 
en of the Navy's first floating drydock 
New York Navy Yard's 15-million-dollar 
program. In 1943 he became Direc- 
» and Design Dept., Bureau of Vards 
and in addition was recently desig- 
{ Planning Officer of the Bureau. 
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» McFappen (Ala. Poly. Inst. '14) after 12 

n consulting practice, joined the U.S. Engi- 

+ in 1932. He was in charge of the con- 

' (a Guardia Airport in New York, 

{ Operations for all work by the U.S. Engi- 

the Washington, D.C., National Airport, 

now Civil Engineering Consultant and 

/ Runways, Roads and Railroads Section 

rary Construction Branch, Engineering and 
pment Div., Office, Chief of Engineers. 


HocaNn served overseas with distinction 
» World War I, becoming lieutenant colonel 
veneral staff. In 1926 he became a mem- 
the firm of Parsons, Klapp, Brinckerhoff 
1s -now Parsons, Brinckerhoff, Hogan 
nald This firm has been active in war 
k on Navy bases, etc Mr. Hogan has served 
tor, Vice-President, and President of the 
avo (U. of Calif., B.S. C.E. '11) started 
n the Corps of Engineers during the 
expedition to Mexico. He has served 
t Engr. at Portland, Ore., and Asst. to 
sion Engr., North Atlantic Division. In 
resent war he has been Chief Engr. of the 
ean Defense Command, and since 1943, 
vineer to the Army Air Forces. 


zescoTt James B. Frencn, ANDREW 
Provost, Jr., and T. KennNarRp THOMSON are 
ety members of long standing The interest- 
yunt of their trip to Europe in 1889 under 
ety auspices began in the January issue, in 
» appeared also brief biographical accounts 
four co-authors. 
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Sweeney (Mich. State Col., chemical eng. 
had done responsible sanitary work for the 
Dept. of Health, and for Toledo and Spring- 
i, Ohio, when he entered the Army in 1941 
is served in England, Africa, Italy, and 
rance. Recently, as Lt. Col. (Sn C), he re- 
d to the Office of the Chief Surgeon, ETO, 
Senior Sanitary Engr. 


Stevens (U. of Nebr., "05; C.E., '28), Presi- 
ent of the Society, maintains a consulting prac- 
ein Portland, Ore. He is also a manufacturer 
engineering instruments. 


W. Horner (Wash. U., C.E., a former 
Director of the Society, is a consulting engineer 
o St. Louis. He was formerly professor of 
= and sanitary engineering at Washing- 
ton 
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Creates 


Bond and steel stresses 
developed ata slip of 0.001 
in. at free end. Four types 
of \%-in. bars. V -Vertical 
pullout specimen. B-Hori- 
zontal cast (bottom) pullout 
specimen. T-Horizontal 
cast (top) pullout specimen. 


Results are the average of 
six specimens— see techni- 


cal bulletin 


Backed by many years of practical ex- 
perience in design and field requirements, 
Inland engineers have created a vastly 
improved reinforcing bar — known as the 
HI-BOND Bar. 

Many tests similar to the above prove 
that HI-BOND Bars have far higher bond 
stress than any other type of bar. 

This bar, of entirely new design, 
assures more effective mechanical grip 
regardless of the position in which it is 
cast or the direction in which it is pulled. 
The HI-BOND Bar decreases cracks, 
thereby reducing the possibility of corro- 
sion of the steel. By more efficient trans- 
fer of stress at splices, the HI-BOND Bar 


Better Reinforcing Bar 


wa 


— 


< 
@ 


reduces the need for hook anchorage. This 
better reinforcing bar is easy to fabricate 
to any standard form. 

In brief, HI-BOND Bars, produced by 
Inland, result in more efficient structures, 
and lower construction and maintenance 
costs. 

Write for technical bulletin—“Engi- 
neering Tests Prove Bonding Strength of 
HI-BOND Reinforcing Bar.” 


INLAND STEEL COMPANY 


38 South Dearborn Street - Chicago 3, Illinois. 


Sales Offices: Cincinnati + Detroit + Indianapolis 
Kansas City Milwaukee + New York + St.Louis St.Paul 


INLAND HI-BOND 
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Engineers in the Drive to Victory 


Permanent Organization Proves Versatile in Greatest of Construction Programs 


By Eucene Reyso tp, M. Am. Soc. C.E. 


Mayor Genera, U.S. Army; Curer or Encineers, Wasurincron, D.C. 


NY report of the role in this 
war played by American en- 
‘yineering in general, and by 
Army Engineers in particular 


a best be covered in three parts: 


ve work of engineers in the build-up 
‘war, in turning the tide of war, 
nd in the drive to victory. Never 


fore have engineering responsibili- 
s been of such scope and variety, 


nd never before has American en- 
ineering genius been demonstrated 
n such a world-wide scale. 


A RECORD of solid accomplishment 
has been made by Army Engineers 
as their work has carried them from an 
unprecedented construction program in 
the U.S.A. to the continuing struggle 
on the fighting fronts. Timber, steel, 
concrete, and earth—they can be made to 
serve the Engineers regardless of location 
or circumstances. Literally, as General 
Reybold shows, they have changed the 
face of the earth from Mobile to Manila 
and from Austin to Aachen. This ad- 
dress was presented before the District of 
Columbia Section of the Society. 


specialists were needed to fill key 
jobs in the troop organizations we 
were training to carry on overseas 
this job of building great bases from 
which to launch our attacks against 
the enemy. We got those men. 
And they are giving a good account 
of themselves in the fields of action 
wherever they are. 

The problem of keeping our Engi- 
neer troops overseas supplied with 
the superior types of American engi- 
neering equipment was becoming an 
increasingly important and extensive 


® [uring the early days of the war, 
x primary objective was to com- 
ete the emergency construction program at the earliest 
sible date. That program was the very cornerstone 
building up our military strength. We could not 
in great numbers of men and we could not produce 
eat quantities of munitions until this vast construc- 
n program was in place. The range of engineering 
nd construction specialties called upon to build every- 
hing from airdromes and seacoast batteries to chemical 
fare and munitions plants, from troop cities to ports of 
mbarkation, made it necessary for us at that early 
eniod of the war to marshall much of the engineering 
i construction talent of America. 
By the summer of 1942, we were in the midst of a 
rogram that was putting $20,000,000 worth of new 
nstruction into place every day. We were acquiring 
he vast acreages of land and other real estate necessary 
prsuch a program. At no previous time in history had 
ny one agency been called upon to supervise as large 
ad as effective an army of building-trades workers and 
ecutives as the Corps of Engineers directed at the 
ak of that eleven-billion-dollar program. The civilian 
ngineering profession and construction skills of this 
untry contributed magnificently and wholeheartedly 
the success of that tremendous undertaking. 


responsibility. Everywhere, today, 
as our forces go forward from Engineer-built bases, over 
Engineer-built roads and bridges and railroads and docks, 
this equipment is recognized as a significant element in our 


SKILLED SPECIALISTS 


in 43, we undertook a job that was a natural sequel 
the domestic construction achievement—the recruit- 
!rom the ranks of the construction industries and en- 
neering professions of skilled specialists for military 
uty. War construction was moving in greater volume 
. Facilities had to be prepared for the housing 
pd Movement of millions of men and their supplies and 
‘pment in battle zones around the world. These 


erseas 
UNDER FIRE, THE ENGINEERS ‘““MAKE SMOOTH THE WAY" FOR 
ADVANCING Forces—A STANDARD UNIT STEEL PIER y 
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EQUIPMENT AND PLENTY OF IT MADE THE WoRK IN THEATERS OF 
OPERATION POSSIBLE 


superiority over the Axis. One Ground Forces observer, 
from the Southwest Pacific, declared recently, after the 
invasion of Leyte: “The war out there is a supply 
war and an Engineer's war—and we had more supplies 
and more Engineers than they had.”’ And a well-known 
war correspondent has said: “In Western Europe, 
American engineers and American machines grasped the 
earth and changed the face of it.” 

American industmal labor and management are seeing 
that we get the supplies and machines. We are re- 
sponsible for such equipment as tractors and bulldozers, 
cranes and shovels, rock crushers and sawmills, pipe 
lines and water purification units, and thousands of other 
items. Supplies of this kind will be required until final 
victory over Japan as well as over Germany. The 
American equipment industry is meeting its challenge 
in a way that is characteristic of the American will to 
win. 

TOUGH SCHEDULES MET 

While we have achieved these goals in our step-by-step 
program of helping build a substantial basis for com- 
plete Allied victory, we have realized that the major 
requirement is the determined drive to bring the war to a 
speedy and decisive end—a complete and crushing 
end. What we did during those earlier months of the 
war may be called the “build-up.’’ Tough schedules 
had to be met during that period. But the tempo and 
pace of the build-up must be increased to an intensity 
and fury that our enemies cannot possibly match. This 
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phase of the war we may characterize ae, 
“speed-up''*—and that, too, has to be cars: 
out on schedule. In the last 21 months 
instance, we increased the number of §; 
neer troops overseas by more than 356 
We have consistently increased the 4 
of equipment, parts, and supplies to th 
troops. 

To date more than a half-million Rpg 
neers have been trained, including all 
20,000 officer candidates and many the 


¥ 


sands of technicians in more than 250 speq = 
ties from instrument repairmen to sawml 
operators—from divers to well drille Zz 
This training program required cage 7 


planning and the establishment of jg 
training centers as well as civilian schon * 
and many engineers and civilian agengs ‘a 
have assisted us in this task. 2 

As the horizons of engineering respong ty 


bility in the war were extended, we fou il it 
the Corp$ of Engineers building the Alaska 
Highway, the Pan-American Highway, 
supply line across Iran, the Ledo Road 
Burma, and bases along 56,000 miles ; 


supply routes all over the world. Th 
engineering and construction that develop 
our bases and ports and airfields in th 
Aleutians were largely responsible 
blocking Japan’s thrust over that route 
When we stopped the spread of t 
Japanese in the Southwest Pacific, stopp 
it and turned it back, in the early days 


rthern cé 


1942, we held superiority in only one lds; and 

partment—our engineering ability. Ins rage, pu 

ing this, I am not depreciating the gallanMMMMAirka Kor 

sacrifices and the indispensable elements rees acTOS 

our air, ground, and seaforces. But at th For two 

time the enemy had superiority in the nur ers work 

ber and quality of his planes, and | ration | 

navy was definitely superior in numbers to anythin ses in tl 

we could muster in the area. But he was distinct buildings Ww 

inferior in his ideas and execution of engineering work illages 

He contented himself with picayune installations tha is, and 
were incapable of supporting the major forces he wou punways. 

need. He built neither roads nor piers, while he hung For two } 

his airfields as close to the beach as high tide woul gence 

permit. perations, 

As a direct result, his planes were caught concentrat the inva 


in one or two strips and burned out, and his suppl 
were not in sufficient quantity to permit him to live 
his reserves when his shipping was sunk. Great cred 
is due the five Engineer units that built many ar 
dromes in three months in northern Australia, a 
changed New Guinea from jungle-covered mou 
tains to a series of major towns. From Friday noon' 
Tuesday dawn, they changed a gum forest into a 7,00H! 
runway with planes operating on it. They provided th 
air strip at Milne Bay; they developed Port Mores) 
They bulldozed hundreds of miles of roads in Australi 
New Guinea, and other South and Southwest Paci 
islands. 


PUSH THEM FORWARD 


Other Engineers performed similar miracles in buildin 
airdromes and roads and port facilities in North Aine 
After the invasion that started the turn of the us 
against the Germans in the Mediterranean area, % 
quate air cover was impossible because of a lack of lane 


ing fields. Within a few short weeks, however, ™ PONTOON 


we: 
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of tl CONSTRUCTION OF THE WORLD’S LARGEST FACTORIES MARKED THE First STAGE OF ENGINEERING OPERATIONS 
Loppe 
ays rthern coastline of Africa was ringed with landing of the beaches where we would land and just where the 
ne \is; and these fields crept forward like an artillery tides would be at each given instant. We had to know 
Ins rrage, putting bases closer and closer to the German where roads could be built away from the beaches, where 
vallant/Ainka Korps. Construction paced the drive of our supply dumps could be located, and where airfields 
ents rees across Sicily and Italy. could be built. We had to estimate the damage to 
at th For two years before the invasion of Normandy, Engi- ports and to railroads and to public utilities and to 
; nur ers worked night and day to make that mammoth bridges, and had to assemble the materials and equip- 
id | ration possible. It began with the preparation of ment for their repair. 
ything s in the British Isles, where more than 100,000 These are some of the activities of the Engineers in the 
inct uldings were constructed or acquired in 1,100 towns Pacific and in Europe that helped to turn the tide of war. 
work | villages, where the Engineers built troop cities and These were some of the turning points that helped to 
s tha is, and hundreds of miles of airfield taxiways and start us on our drive to victory. 

smawe . Broadly speaking, it is the mission of the Engineers in 


For two years the Engineers were gathering the terrain a theater of operations to keep the armies on the move 
ieligence necessary for the invasion and subsequent and the supply lines open. Some fifty different kinds of 
rations, and were preparing the maps for the use of Engineer troop units perform a wide range of specialties, 
ithe invading forces. We had to know the character serving in every major component of the Army Air 
Forces, the Army Ground Forces, and the Army Service 
Forces. 
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ON THE BEACHES 


I have in mind one Engineer combat regiment which 
has every right to consider itself one of the most versatile 
troop units in the Army. This particular regiment 
has been trained and organized as an Engineer shore 
regiment. Its primary mission is the back-breaking, but 
absolutely vital, job of organizing an invasion beach as a 
supply headquarters for the push inland. This particu- 
lar regiment has spearheaded every landing our forces 
have made in the North African and Mediterranean 
theaters. On the beaches at Gela, Sicily, this outfit 
proved that a major campaign can be supplied without 
the benefit of port facilities. The Germans in Normandy 
should have remembered that lesson! 

At Salerno, the same Engineer regiment won the ad- 
miration and respect of all who watched it stick to that 
slender beachhead—continuing to move supplies ashore 
‘TOON BRIDGES WERE NEEDED ON THE LEDO ROAD FOR until our toehold could be made secure. At Anzio, the 

CRossING Monsoon TORRENTS regiment again led the way—and there, for approxi 
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VERSATILE ENGINEERS BUILT AND OPERATED GASOLINE PIPE 
Lives IN INDIA-BuRMA-CHINA THEATER 


mately 50 days without relief, it fought as infantry to 
hold a section of the beachhead perimeter. This regi- 
ment again set up the American beachhead in Southern 
France in the invasion which has been described as a 
model for major amphibious landings. With the beach- 
head secure, the Engineers from this regiment helped to 
restore enough port facilities at Marseilles:to keep up 
the flow of supplies to the armies pressing northward. 
This Engineer regiment has already sustained more than 
twice its total original strength in casualties. Its record 
is heroic proof that Engineers fight as well as build— 
and they are staying with their job. 


PRIDE OF OUTFIT 


These men are motivated to make such sacrifices by 
more than mere individual self-respect. They are per- 
sonally convinced that the best way to shorten the war 
is to get along with it and they are spurred on by a 
feeling that is common to all good soldiers. We call it 
“pride of outfit.'" They can take anything the war can 
dish out to them. That is the spirit that makes the 
American Army a great fighting machine. Such team- 
work will win overwhelmingly. 

Perhaps it is not inappropriate, therefore, for me to 
express publicly to engineers the deep personal gratitude 
I feel for the “pride of outfit’’ shown by all those who 
work together under the Engineer flag. Our civilian 
and military personnel throughout the country are 
sticking to the job in a way that is a tribute to American 
manhood and womanhood. The test of war has proved 
the soundness of our permanent organization. Specializ- 
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ing through peacetime years in river and harbor and f,, 
control work, we had an administrative organizas,, 
which took in stride the challenge of planning and sy). 
vising history’s greatest construction program. 
The same organization has been versatile enough , 
handle the unprecedented task of procuring, storing, ,, 
issuing Engineer equipment and materials. [t \,, 
handled the procurement of millions of acres of land ay 
millions of square feet of floor space. It has handled «, 
repairs and utilities program—the city-manageme, 
function—at hundreds of posts, camps, and static, 
It has provided Engineer training techniques and ma; 
rials, and has supplied maps by the hundreds of tons j, 
all branches of the Army. 


‘eed 


WHEN PEACE COMES 


port 
Thus I know that, when the challenge of war is sy Il be 
ceeded by the responsibilities of peace, the Army Rpp eds | 
neers will be ready to resume the mission they have per.imeest! 
formed during years of peace for more than a hundr the 
years—the river and harbor program for the natig: ture 
We will not have to build a new organization. We hay hat « 
our organization. In t 
But today as our troops are inching their bloody ws hw: 
through the rain and fog and snow and mud toward th e tot 
heart of Germany, and over land, sea, and by air | ken 
Japan, we have grim evidence that the victorious oo res 
clusion of this war remains a grave and tremendous » mec 
dertaking. Our active battlefronts now extend from uct 
eTa 


borders of Germany and from the Philippines rig! 
back to the farms and forests and mines that supply t 
raw materials for our war industries. Pressure on thes 
fronts, both at home and overseas, must be maintain 
constantly—must be steadily increased. Any act 
deed that delays production or transportation or a 
other essential service cannot help but increase the aw! 
price of victory. Over-optimism and complacency 1 
be paid for in terms of American lives. Today, mor 
than three years after the first unprovoked and savag 
attacks on American life and property, let us renew | 
pledge to continue to use whatever forces we have at ow 
command to free the world from the evil powers tha 
seek to destroy it—to open up the long, tough roads 
Berlin and Tokyo—to win total victory and peace. 


A WORTHY TRADITION 


Let us as engineers maintain the tradition so apth 
expressed by Sergeant Harry Brown, author of 
Walk in the Sun,”’ when he said: 


You can trace our fighting history through a hundred thousand 
years, 

For when they needed barricades they sent for Engineers. 

It was a very hairy, early soldier of the Corps 

Who discovered bows and arrows and learned what rocks are for 

We built the horse that got Troy gigged when Homer was @ pup, 

And we ran ahead at Marathon and tripped the Persians »p. 

When Caesar crossed the Rubicon as he was going home, 

We put a bridge across the stream and changed the course of 
Rome. 


Napoleon at Waterloo might still have held the field 

If he had had ten Engineers to keep old Blucher heeled. 

Or Wellington, had we been there instead of his array, 
Would have taken half an hour to win instead of half « 4). 
O, some of us are bourbon men and some of us drink wine, 
And there’s more meat in front of us when we sit down 0 dine. 
O, when the average cannoneer goes down to hell in tears, 


percen 
He'll find the Styx and Phlegethon were bridged by Engineet® 


Sther | 
for the 
suture- 
mstri 
TABLE 
INCL 
PERIOD 
3920-22 
1923-25 
3926-28 
1929-31 
1932-34 
1935-37 
938-40) 
1920-40 
Furt 
relatiot 
Public 
collabo 
Guest 
Policy 
report 
propos 
1944. 
In e 
planne 
Bignific 
under 
the 


15, No 

OT nd fle 

anizat) 

and supe 

m. 

> €nough 

storing, 

Is. It 

of land 

handled th 

lanagemer HREE years of war have taken a serious toll of 
nd statio the highways and facilities in every part of the 
3 and mat nation. Against the wartime arrearages in main- 
of tons fa enance and construction, the postwar period looms both 

; a challenge and as an opportunity. 

Highway work, as in the past, will then constitute an 

mportant part of the total construction activity which 

War is sy J] be at once necessary and desirable in meeting the 

of demobilization, industrial reconversion, and the 

y have per establishment of peaceful pursuits. The magnitude 

a hundr ; the part that highway construction will play in the 

the natios fmmuture scheme can best be demonstrated by reference to 
We havellimmhat occurred in this field before the war. 

In the 2l-year period from 1920 to 1940, inclusive, 
bloody wa ighway construction provided almost precisely half of 
toward th e total dollar volume of all public construction under- 
| by air ¢ ken, inclusive of work relief expenditures during the 
orious cor pression. In the same period, public construction 
endous rmed about one-third of the total volume of all con- 
id from t truction activity. In no three-year period did the 
pines rig erage of highway construction, as a percentage of the 
supply t erage of all public construction, fall below 45%, or 
re on thes xceed 54°), as shown in Table I. 
maintain In the stability of the proportions of highway construc- 
ny act n there shown, there is decided significance. These 
ion or at lata reflect the relative need for highway works and for 
e the awi ther forms of public works, and provide ample reason 
ACeNCY Wi for the belief that these relationships will continue in the 
dav, mor iture—highway construction as one-half of public con- 
and savag truction, and public construction as one-third of total 
renew our nstruction. 
lave at OUR |. Proportions oF Hicuway Work IN Pusiic Works 
thal IncLupING WorK RELIEF) AND TotaL ConSTRUCTION VOLUME 
h roads t Annual Averages in Millions of Dollars 
TOTAL PuBLic CONSTRUCTION PuBLic aS HIGHWAYS AS 

Con- ——a % or % or 

ERIOD STRUCTION Total Highway Other TOTAL Pus.ic 

20-22 6,207 1,514 77 24.4% 51.3% 
n so apth +25 (9.429 1,856 930 926 19.7 50.1 
iow af 26-28 10,838 2,314 1,166 1,148 21.4 50.4 

+31 8,256 2,588 1,351 1,237 31.3 52.2 

2-34 2.968 1,729 923 806 58.3 53.4 

4,427 2,658 1,225 1,433 60.0 46.1 

8-40 5,913 3,465 1,559 1,906 58.6 45.0 

2040 6,863 2,303 1,133 1,170 33.6 49.2 
magenenrs. Further evidence of the soundness of this long-time 

. relationship is shown by the Report of Proposed Postwar 
bs ave jor Public Works prepared by the Federal Works Agency in 
as a pup, llaboration with the Bureau of the Census, at the re- 
panes SP. quest of the Special Committee on Postwar Economic 
Z ; Policy and Planning, House of Representatives. This 
= report gives the volume and status of plan preparation 

proposed by state and local governments as of July 1, 

‘44. Table II has been condensed from the report. 
4 In each of the four stages of plan preparation, the 
_ planned highway projects approximated one-half of the 
if @ day. otal planned public works. In the first two most 
ne signiicant stages of plan preparation, “‘completed’’ and 
2 to dine. under design,” planned highway construction was 49.2% 

of the total of planned public construction—the identical 
arinedts. percentage which has held for highway construction in 
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Highways—Major Postwar Public Works 


ved for More Planning Stressed in Address Before Highway Division at Society's Annual Meeting 


By Hat H. HAteg, M. Ao. Soc. C.E. 
Executive Secretary, AMERICAN ASSOCIATION or State Hicuway Orriciats, Wassincron, D.C. 


all the actual public construction carried out during the 
21-year period from 1920 to 1940. 

As a firm basis for the preparation of adequate post- 
war highway plans, the rational estimation of postwar 
highway needs is imperative. These needs will be made 
up of the normal degree of operation comparable to the 
average volume attained in the prewar years and an 
additional activity designed to make up the arrearage of 
work deferred because of the war. In order to estimate 
the volume of required postwar highway work in terms 
of dollars, it is necessary to make an assumption as to the 
postwar purchasing power of the highway dollar. If it 
may be assumed that the return to more normal condi- 
tions will reverse the trends of the period just before our 
entrance into the war, then the period 1940-1941 may be 
considered to represent a close approximation of the 
conditions to be expected in the postwar years. On this 
assumption, prewar and wartime average highway ex- 
penditures have been converted to 1940-1941 levels. 
Average annual expenditures in all jurisdictions, thus 
computed for the prewar period from 1936 to 1941, 
amounted to 2,037 million dollars—1,432 millions for 
construction and 605 millions for maintenance. During 
the war period from 1942 through 1944, the correspond- 
ing average annual expenditure was 777 million dollars— 
358 millions for construction and 419 millions for main- 
tenance. 


Tasie II. Proposep Postwar Pus_tic PrReE- 
PARED AT REQUEST OF SPECIAL COMMITTEE ON Postwar Eco- 
NOMIC POLICY AND PLANNING 
Estimatep Cost (MILLIon DoLLars) 
or Pusiic CONSTRUCTION HIGHWAYS AS 
% or TOTAL 


Srace or PLAN 
Total Highway 


PREPARATION Other Pustic 
ee 1,189 488 701 41.0% 
Prelimimary ...... 4,720 2,125 2,595 45.0 

17,333 8,281 9,052 47.8% 


The difference represents the average annual arrearage 
expressed in assumed postwar values incurred during 
three war years. Not all of this will need to be made up, 
since a considerable part of the reduced maintenance 
expenditure represents neglect of operations, the effect 
of which will be obliterated on resumption of normal 
maintenance. Still another part may be avoided by re- 
construction, which will take the place of extraordinary 
maintenance. Also, some arrearage embodies merely a 
reduction in the standard of service rendered. It is be- 
lieved that all the construction arrearage and approxi- 
mately half of the maintenance arrearage may be taken 
as a reasonable approximation of the work that must be 
made up in the postwar period in addition to resumption 
of the normal program. 

There is no rigidly fixed period during which these 
arrearages will need to be made up, but emphasis will 
necessarily be placed on quick inception of a very large 
program to employ as much as possible of the available 
manpower during the period of reconversion and adjust- 
ment. Incurred in three years, the arrearage may well be 
offset in three years, and if this is done, the annual post- 
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war volume of highway activity will approximate 3,202 
million dollars—2,506 millions for constru¢tion and 696 
millions for maintenance 

The magnitude of this operation and the obstacles in 
the way of its expeditious accomplishme nt are not real- 
ized as they should be in each and every ‘highway juris- 
diction. In all highway jurisdictions, it represents an 
increase over normal of 75°> in construction and 15% 
in maintenance. It means rapid expansion to an em- 
ployed force of more than a million men, and the con- 
tinuous employment of this number at the site for at least 
three years. Of these, 600,000 will be needed on con- 
struction and 423,000 on maintenance. 

Broadly construed, planning for these postwar needs 
includes more than the engineering surveys, designs, 
plans, specifications, and estimates. It includes the 
necessary preliminaries to actual contract awards in- 
volved in the acquisition of rights of way, together with 
all necessary state legislation to authorize expeditious 
and adequate provision for limited-access-construction, 
particularly in urban work, and for authority to provide 
and protect related highway facilities. 

The planning of projects to safeguard high standards 
of construction, the provision of legislative authoriza- 
tion, and the final steps to assure a steady flow of proj- 
ects into construction status, all do now, and will con- 
tinue to require a broadened concept of federal-state and 
state-local relationships among highway administrative 
authorities. They also demand an expanded employ- 
ment of professional personnel by both public and private 
consulting agencies, and the continued provision of ade- 
quate funds for financing planning operations at federal, 
state, and local levels. 


HALF OF PROJECTS LOCAL 


The cost of the highway and street improvements 
proposed for postwar construction by all highway 
agencies amounts in the aggregate to $8,281,000,000 as of 
July 1, 1944. Of this, approximately half, or 34,707,- 
000,000, represents proposed federal-aid and state high- 
way projects. No continuing record ts available on plan- 
ning by local highway agencies, but the progress made in 
the preparation of plans for federal-aid and state highway 
projects is recorded through a procedure of regular re- 
porting to the Public Roads Administration by all the 
state highway departments. The following tabulation 
shows the estimated construction costs for the first 
three stages of plan preparation as of April 1 and No- 
vember 1, 1944, and reveals the progress made in the 
interval: 


ESTIMATED CONSTRUCTION CosTs 


State ov PLAN 


PREPARATION Apr. 1, 1944 Nov. 1. 1944 
Surveys and plans 

Completed $ 200,201,000 $ 368,.971.000 

Under way , 821,500,000 2,060,194,000 


1,036,391 ,000 1,078,457 ,000 


Total $2 058,092,000 


Not under way 


$3,507 622,000 


This table shows that the states have made a sub- 
stantial advance, amounting in seven months to an 
increase of 84% in the completed stage, 51% in the 
under-way stage, 4°) in the not-under-way stage, and 
70°> in the total. Notwithstanding this advance by 
state highway agencies, much remains to be done, and 
there is considerable evidence of lagging behind in other 
local agencies. Progress in the allotment of funds, mak- 
ing of field surveys, and preparation of plans has been 
unavoidably delayed by several causes. The primary 
one has been the heavy loss of trained engineering 
personnel by all public highway agencies and the pre- 


occupation of the remaining forces with the care of, 
Uncertainty as to the date of the yw, 


sential roads. 
end has contributed to delay, but the obstacle represen; 


by the uncertainty as to the amount of federal fund, 


be made available and the conditions attached to 4 


expenditure has been definitely removed by the reo 


passage of the Federal-Aid Highway Act of 1944 


CITIES’ NEEDS TABULATED 


Of the total program estimated to be needed in egg 
postwar year, the requirements for urban work constity 
about 27%, estimated in dollar value at 711 millions, 


construction and 167 millions for maintenance. Th 


the overall measure of urban need involving projeg 
which will be constructed both with federal and state aid 
and with independent funds from urban sources to ty 


extent possible and feasible in the postwar per 
Against that need, the current planning status (Nove; 


ber 30, 1944) of urban highway construction project 


involving or expected to Lavelle e federal and state fun 


is shown in relation to.the total of state highway pla 


ning as follows: 


ESTIMATED CONSTRUCTION 


(Thousands of Dollars 


STaTe or PLAN 


PREPARATION Urban Rural Tota 


Surveys and plans: 


Completed . 57,128 311,843 368 97 

Under way . 697 1,362,828 20 

Not under way . 254,187 $24,270 1.0784 
Total 1,008,681 2,498,941 3,507.5 


In the aggregate, plan preparation for urban highwa 
and streets consists of about 29°) of the total, and co: 
pares favorably with the relative advancement of pl 
ning in other jurisdictions. In the provision of ur! 
planning, the state highway departments, individual 
through the American Association of State Highw 
Officials, and in cooperation with the Federal Put 
Roads Administration, are giving all possible assista 
to urban highway officials in the solution of their traf 
problems. 


SMALL COMMUNITIES PLAN ALSO 


Postwar highway planning is limited nerther to parti 
lar regions nor to cities of any particular size gr 
It is widespread and has made much of the opportu 
presented by the wartime lull in construction for 
planning of more effective improvements for the futur 
Early in 1944, more than 380 cities of over 10,000 popul 
tion had taken definite steps to provide postwar stre 
and highway capital improvements, but more than h 
of the value of the projected outlay was confined t 
relatively few large cities. 
greatest progress had been made in designs and specifi 
tions. 


munities. 

From now on until the final victory, 
the postwar period will proceed at an ‘acceler: ated pace 
both large and small cities and in rural areas of both 
mary and secondary jurisdiction. In all this vee 
one important change is paramount. All too ol 
planning has been done at the behest of visionaries oF 
bodies without authority to execute their will. Recent! 
planning has been made more practical, joined with 
reality of financing, and committed to groups which 


at the same time the planning bodies and the executt 


This compelling fact will be largely respons" 


pnysi 


agencies. 
for the postwar translation of blueprints into 
improvements of far-reaching social and economuc Sif 
ficance. 
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In these large cities also, th 


However, it is said that some of the most complet 
and intelligent planning has been done by small com 
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In LINE FOR WATER AT AN ADVANCED BASE 


IN THE PAcIFic 


Water Supply on the Battlefront 


Seabees Provide Potable Water for Combat Forces 


By H. Smirtn, M. Ao. Soc. C.E 


Captain, CEC, U.S.N.; 


ATER is one of the essen- 
tials of life. Nowhere is this 
more surely known than on 
battlefront. In military opera- 
ns the provision of a safe supply 


rp FFICULT indeed it would be to 
decide which of the needs of a fight- 
ing man are most pressing. 
among the most urgent is water 
thirst-satisfying water. 


Director, PLANNING AND DesiGN DepARTMENT, BurREAU or YARDS AND Docks, Navy DEPARTMENT 


generally be of the most mobile, 
portable, or temporary types. 
Water supply depends on rainfall, 
climate, and terrain. We have been 
faced with the desert wastes of North 


Certainly 
good, 
The Seabees 


f potable water is vital both to the 
ghting efficiency and to the health 
| the men engaged. 


In fact men 
go much longer without food 

in without water. 

This war, which extends over vast 


reas of the globe and into practi- 


lly every kind of climate and ter- 


un, has brought the Army, the 


ivy, and the Marine Corps face to 


have, with typical ingenuity, devised all 
manner of supply and treatment methods. 
Not alone in this, they have worked 
with the Army, Marines, and other 
Navy branches on this problem, which 
is no respecter of branches of the service. 
This account by Captain Smith was 
presented before the Sanitary Engineer- 
ing Division at the Annual Meeting 
of the Society in New York. 


Africa, the frigid barrens of the 
Aleutians, the steaming jungles of 
the tropics, the minute coral atolls 
of the Pacific Ocean, and almost 
every other conceivable natural con- 
dition. We have had to provide for 
everything from the emergency 
supply of one man separated from 
his command to major installations 
equivalent to those of a good-sized 


udically different from such a project in civil life. 
ead of large permanent systems, frequently developed 
ver long periods of years, constructed in the most dur- 
ole manner possible and producing a water high in 


ice with many unusual and difficult 
roblems, whose solution has taxed their ingenuity to the 
tmost. The problem of water supply has been no ex- 


That it has been solved, and solved success- 


ryt 


ily, is demonstrated by the extremely low incidence of 


ter-borne diseases. 
he problem of water supply on the battlefront is 
In- 


inty, clear in color, free of turbidity, and pleasant 
the taste, in almost limitless quantities, to meet the 


kacting demands of a discriminating clientele, the prob- 
mon the battlefront is generally to supply a relatively 
mited quantity of safe potable water in an absolute 


imum of time under the most adverse conditions, 


‘uzing a minimum of standardized equipment and 
terial to provide emergency installations which must 
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city. 

Obviously no one solution has been found to the 
problem of water supply. Each locality becomes an 
individual problem requiring special adaptation of 
standard methods and equipment. 

To solve it we have tried to take advantage of every 
resource which the engineering profession, the medical 
profession, and the manufacturer have had to offer. 
In the Navy, for example, the Civil Engineer Corps 
has included among its reserve officers many experts 
in water supply and sanitary engineering. In the Sea- 
bees, which are officered and commanded by the Civil 
Engineer Corps, are many specialists and trained men in 
these fields. The Medical Corps has also appointed 
many experts in its Hospital Corps for handling the 
special medical and bacteriological problems involved in 
insuring purity of water supply. 

Since so many operations in this war have started as 
amphibious assaults, it is appropriate to describe the 


— 
| = 
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FILTERS OF A LARGE TREATMENT PLANT IN THE Pactric THEATER 


progressive steps taken to provide water in an assault of 


this type. 

The first echelon of combat troops to be sent ashore 
takes with it cans of water from the landing craft. The 
jerry-can—a specially designed 5-gal can used for either 
gasoline or water—was a universal and omnipresent 
sight on the beachheads of Normandy. In addition these 
troops take with them special kits for chlorinating water 
from sources found available on shore. 

Early in the invasion, Hospital Corpsmen in the 
Navy, and similar specialists in the Army and Marine 
Corps, are sent ashore to provide emergency supplies of 
sterilized water. Generally, the 35-gal Lyster bag is the 
equipment used. For disinfecting water in canteens, 
ampoules of chlor-dechlor are issued. These ampoules 
contain the chlorinating agent, and also a dechlorinating 
agent in a special wrapping which takes a certain time to 
dissolve, after the ampoule is broken into the water. 
The water is chlorinated during this interval and then 
dechlorinated as soon as the wrapping is dissolved, where- 
upon the water is ready to drink. In some cases it is 
common practice to treat small local supplies of water 
with iodine as an emergency disinfectant. For turbid 
water, a 4-lb hand kit is furnished which is capable of 
filtering 2 quarts of water per minute. This kit uses 
asbestos and wood pulp as a filtering medium. In a 
modified type, the filtering medium is surfaced with 
diatomaceous earth. 


SUPPLIES DEVELOPED ON SHORE 


As soon as the beachhead is secured, steps are taken to 
develop an adequate water supply and distribution 
system. Normally the type of supply to be secured 
has been planned in advance, based on information gath- 
ered from all available sources, covering the geology and 
water resources of the locality. 

These water supplies may be from springs, from 
shallow dug or driven wells, from deeper bored or drilled 
wells, from rivers or ponds, from shallow infiltration 
tunnels, or from special catchment areas. There may be 
a number of small supplies, each serving a small force, 
or in the case of a relatively permanent major base, a 
large central supply system may be necessary, with com- 
plete clarifying, filtering, and chlorinating apparatus. 
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Where local water resources , 


completely lacking, as in 
regions or on small coral a 
recourse is had to stills for seus SA 
ing a potable supply from sea wa; ‘still 
In many cases these stills are ye. sasfficit 
to supplement meager local sy ant 
plies, which may be obtained eit) at th 
from shallow wells or even 
roof runoff. j 
The amount of water furnisllley of 
per man in the combat area waected 
seem ridiculously small to mynjs ome 
pal water supply engineers, 
may vary from one gallon or jill The s 
per man per day in actual assaylllllMbere tv 
operations to 15 or 20 gal per mg ng bo 
per day at a well-developed semi new 
permanent base in rear areas. jj pres 
rare cases does it approach the |e. T 
1 per capita common in civil lik r dis 
Obviously, with such small 
control of the use of potable wate lon of 
becomes of prime urgenc good 
Treated water is usually pipurther 
stricted to drinking, cooking, anj of de 
hospital use. Pit latrines eliminate requirements ff In thi 
flushing of sewage. Raw, brackish, or salt water is usedimpres 
for bathing and fire fighting. Laundering is also domfiMllate p 
with raw, brackish, or even salt water, except for the fingfiMaust s) 
rinsing. Spring faucets are utilized for the preventigliihg salt- 
of waste. re wat 
Where the supply is sufficient to provide fresh-watefiiihe boil 


showers, the rule is “wet down, soap down, rins 
This is an old Navy custom aboard ship, and an arm 
officer in the Pacific told me he was astonished at th 
number of men who could get a bath in this way out d 


eam p 


500 gal of water. It beats the British rule of “5 in. d he sa 
water in the tub’! Incidentally shower enclosures 
the tropics should be roofless, so the sun can get in anijjoncenti 

destroy the fungus that would otherwise develop. 
SERVICES MERGED INTO ONE FIGHTING FORCE Chior 
Standardized equipment has been developed for man o. 7 
For | 


purposes in connection with battlefront water supplies 
The Army, Navy, and Marine Corps have all contribut 
to this development, and many items are identical for al 
services. It must be emphasized that in this war th 
services are in fact merged into one fighting force, ant 
elements of one service are used to support the others a 
circumstances may dictate, without regard to the unifom 
worn. 

The Lyster bag is a canvas bag holding 35 gal d 
water, with small taps for drawing off the sterilized water 
Sterilization is effected by dissolving an ampoule 
calcium hypochlorite in a small quantity of water, str 
ring it into the raw water in the bag, testing with orth 
tolidine solution for the degree of chlorination, # 
repeating if no residual chlorine is indicated. The Lyste 
bag is also used as a dispensing unit, using pretreatet 
water. 

Portable water-purification units include pumping 4 
treating units, coagulation and settling tanks, filteng 
units, chlorinating units, and various types ol stora 
tanks. Some elements are omitted when the quality 
the raw water permits. Storage tanks may be ol canv® 
wood stave, or steel. In many cases, Navy pontoo® 
have been used for this purpose. The pumps may bea 
lift, centrifugal, or rotary. Filters are either of the sa 
type, or more recently, of the diatomite type. >e”™ 


Lyste 
TREAT A 


= 
| 
— 
vy the c 
q 4, 


Is, No IS; No. 4 
eSources izes and assemblies of 

as in units are stocked and issued. 
oral atol 
IS for secy sALT WATER DISTILLED 
M Sea Wate pistillation units are used where 
ills are yg. ficient quantity of fresh water 
local gy be obtained. Several dif- 
ained ent ty pes and sizes of these units 

even frog avaiable. Great improve- 

nts in the efficiency and econ- 

T furnishes of these plants have been 
it area yi bo by the research and de- 
opment carried on jointly by the 
yineers, and the manufacturers. 

lon or leg The stills used early in the war 
‘ual assayl re two- and three-stage units 
yal per mag z both oil and gasoline for fuel. 
loped semi: newer stills are of the vapor- 

areas. |gmpmpression type, using only one 
ach the I(Mlbel. They produce a better and 
in Civil fer distillate, at an economy, as 
Mall issues easured in gallons of water per 
table watelEilialion of fuel, from five to ten times 

urgency good as the earlier equipment. 

Sually mimurther improvements are in proc- 
oking, and sof development. 
ments fog I : this type of still, a gasoline engine operates a steam 
iter is used ipressor, and also drives the salt-water feed and dis- 
- also donelmllate pumping units. Heat from the cooling and ex- 


or the finJf/aust systems of the engine is transferred to the incom- 


Civit ENGINEERING for April 1945 


preventiogiamime salt-water feed. No fuel is used for direct heating of 
he water. When the water in the evaporator reaches 
resh-watelghe boiling point, the compressor takes suction on the 
mi, rinse eam produced and compresses it, returning the com- 
1 an armyfressed steam to the evaporator chest. The work done 
hed at thilNpy the compressor supplies additional heat to the system, 
way out dmising the steam pressure and inducing further boiling 
f “Sind the salt water. The steam returned to the evaporator 
Josures ifmmhest is condensed and withdrawn as distillate, while the 
get in and neentrated salt water overflows to waste continuously. 
HYPO-CHLORINATION USED 
RCE 


| for man 
r supplies 


yntributed 
ical for all a us" 
s war the 
force, and 
others as 
uniform \ 
zed water — 
pretreated 
juality 
pontoons 
the = _Lyster Bac, Usep EVERYWHERE TO 
Several TREAT 


AND DISPENSE DRINKING WATER 


Chlorination is usually necessary even after distilla- 
fon. These units may be either trailer or skid mounted. 
For large installations, a high-capacity automatic 


hypo - chlorination 
unit is provided 
which can either 
treat the entire flow 
with proper dosage, 
or a bypassed por- 
tion with concen- 
trated dosage, to be 
remixed later with 
the untreated por- 
tion. Compressed 
chlorine gas is not 
used because of the 
shortage of bottles 
and difficulties of 
shipping and distri- 
bution. 

Standard typical 
layouts have been 
prepared for com- 
plete schematic 
water supply sys- 
tems, and standard 
assemblies are made 
up and furnished. 


IN THE FROZEN NortTH A Dam IMPOUNDS A SUPPLY OF WATER 


Actual installations are adapted in the field to fit local 
conditions. 

Occasionally at a major base a complete fixed installa- 
tion comparable in all respects to a municipal system 
may be required. On battlefronts in civilized territory, 
as in Europe, for example, the existing municipal systems 
are rehabilitated, expanded, and improved as necessary to 
meet the Army’s requirements. In other installations, 
dams have been constructed to provide adequate storage 
reservoirs on streams. 

There are definite characteristics which all equipment | 
must possess to be acceptable for battlefront and ad- 
It must be rugged, efficient, light in 
weight, compact to minimize shipping space, reliable in 
operation, easily assembled and placed in service, and 
simple to operate. It must be able to stand the gaff of 
the severe combat-zone conditions without frequent 
breakdowns and need of repair. Above all it must be 
adaptable over a wide range of conditions, because it is 
imperative that the number of different types and 
models be standardized and reduced to a minimum, to 
simplify the equipment supply and repair problems. 
Spare parts for the multitudinous equipment and plant 
of this highly mechanized war is one of our most bother- 
some problems. 


vance-base use. 


SKILLED PERSONNEL NECESSARY 


No equipment, however satisfactory in itself, can do its 
work effectively unless it is handled by skilled personnel. 
Thus the training of the officers who supervise field opera- 
tions and of the men who operate the equipment as- 
sumes major importance. In all the services, manuals of 
instruction in the assembly and operation of water 
supply equipment and in the principles and elements 
of water supply engineering on the battlefront have been 
prepared and distributed, and special courses of instruc- 
tion are given at the training and indoctrination centers. 


TREATMENT PLANTS 


A brief description of one of the larger installations 
in the Pacific may be of interest. At this particular 
base an exceptionally large water supply was required 
to meet a heavy demand from ships, as well as to fulfill 
the base requirements. An ample raw water supply was 
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available from a nearby river. The water was turbid, 
had colloidal particles and organic matter in suspension, 
and contained B. coli. These conditions required aera- 
tion, coagulation, sedimentation, filtration, and chlorina- 
tion. 

The aeration tower was improvised with a welded pipe 
column and a pyramided series of wood trays, with 
layers of rock in each tray. The aerated water dropped 
from the lowest tray into a shallow sheet-metal tank, 
from which it was carried to the chemical mixing tank 
by a culvert made of steel drums. 

The chemical mixing and sedimentation tank was a 
standard bolted steel tank. Chemicals were added as 
the water flowed into the top of a vertical wood pipe in 
the center of the tank and were mixed by engine-driven 
paddles located in this pipe. The water left the pipe 
near the bottom of the tank and rose past baffles, and 
over a weir to a circular trough at the top of the tank. 
From this trough the water was carried by a flume to six 
filters, containing beach sand over graded crushed rock 
supported on slats. The filtered water flowed into a 
flume where chlorine solution was added, and then into a 
clear-water tank. Low-lift pumps raised the treated 
water into steel storage tanks set on an elevation, 
whence the water was distributed by gravity. The proj- 
ect required several miles of heavy road construction 
through jungle and several miles of main piping. This 
entire system was constructed with materials and equip- 
ment on hand or locally available, and was built in less 
than 90 days, under adverse rainy-season conditions. 


PROGRESSIVE DEVELOPMENT IN THE NORTH 


In another northern island base, initial requirements 
were met by obtaining water from surface supplies, 
chlorinating with tablets, and dispensing by means of 
Lyster bags. Next, small combination pumps and hypo- 
chlorinators were set up, taking suction from surface 

waters and delivering chlorinated water into: canvas 
tanks, from which it was pumped to the storage tanks 
of wood or canvas scattered at higher elevations through 
the camp areas. 

Then ground-water sources were investigated, since 
it was known that the surface supplies would freeze 
solid and fail in the winter, and shallow wells were dug 
and proved. Pump houses were erected over the wells; 
gasoline-driven pumps installed and equipped with 
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hypo-chlorite injection apparatus: y,, 
stave storage tanks were erecte:| at 


points; and distribution lines were jp,, 
connected. Finally a dam was byj}; 
gorge to provide adequate reservoir ca; 


ity at an elevation high enough to giy¢ 
residual pressures throughout the 


area, 
The provision of water on small a 
such aS are encountered in the Cey 


Pacific, presents an entirely diff rent 5 
lem, best described by that old bit of pe 
which runs ‘“‘water, water every 
not a drop to drink!’ Normally op « 
islands, there is a lens of fresh ground ws 
floating on top of the salt water. } 
frequently possible to tap this lens 
shallow wells or infiltration galleries > 
vided the utmost care is taken to a) 
lowering the water table more than a | 
inches so as to preclude salting. (Op 
islands the center of the island affords ; 
best poténtial source, while on land wh 
is elevated, the most abundant wells } 
been developed along the shore. Bec 
of the limited quantity that can be obtained, it is usu; 
necessary to back up such systems with stills. 

It is evident that there is uo single, simple soluti 
to the water supply problem on the battlefront. It 
been necessary to provide simple, rugged, standard 
equipment both for the initial eme rgency sup sles 
for the ultimate development of semipermanent syste: 
It has been the job of our Seabee commanders in t 
field and of their pg in the other services 
improvise their water supply fac lities from the 
able equipment, based on quick surveys of local resour 
supplemented by advance data, and to build 
facilities at the highest possible speed under the mog 
diverse and adverse circumstances. 
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Tue A TYPICAL WATER DISPENSING STATIO’ 


The Civil Engineer Corps of the Navy and its net 
construction force, the Seabees; the Corps of Enginee 
and the Engineer troops of the Army; and the Man 
Corps engineer forces have met this situation in such 
way as to contribute materially to the combat efficien 
of our armed forces. I would be remiss if I did not p@ 
tribute to the part played by the sanitary engineering 
profession and by the manufacturers of the equipme! 
used for their invaluable assistance in improving ™ 
standards of water supply and the reliability and 
ficiency of the equipment. 


the 


(The opinions and assertions expressed in this paper ar 
sonal ones of the writer and do not necessarily represent the ov 
the Navy Department or the Naval service at large.) 
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il was pointed toward sary to convert 


ground wa neficial occupancy of all installa- 

‘ater. [I »s with the minimum of delay. under conditions of extreme haste. As a 
his lens t part of the construction pro- result, mumerous questions as to their 
‘alleries. pr om relating to airfields was no ex- structural adequacy arose. 

en to a otion. It was a “hurry-up job,”’ these questions, a comprehensive engi- 
' than ai ‘in many eases the progress chart meering survey of military airfields was 
ng. On ; precedence over engineering initiated by the Corps of Engineers, as 


affc rds 


igment, calling for completion 
| land wh 


nder conditions of weather and 


t wells h son which in peacetime most 

e. Beca sneers would have considered explained the 

it is usu; uperable. airfield pavements 

\s an example, a major military U.S. Engineer Department. 
ple solut ort. constructed not too far from 

ont. It nation’s capital, covers an area of several thousand 


tandard; 


res 


It cost a good many million dollars, yet it had to 


upphies nstructed in approximately eight months. It was 
nt syster ult between October and May, during an usually severe 
ders in t | wet winter, entailing preparation of subgrade and 
services se courses and the pouring of concrete pavements at 
1 the neratures as low as 15 F. However, this schedule 
al resour mandatory in order to provide facilities for pilot 
build operational training to meet war requirements. 
T the n leviation from peacetime principles of engineering 


nstruction was obviously justified since our forces 
eved and held air supremacy over our enemies. 
hese construction conditions obviously resulted in 
ements having load-bearing capacities that were 
low those originally intended in the construction direc- 
It soon became apparent that 
his fact, together with the necessity 
r overloadmg the pavements to 
ect training conditions, would 
uckly distress them to the point 
ibnormal maintenance if not total 
struction. The importance of 
rrecting this condition was recog- 
ed both by the using service and 


Wes 


theconstructing agency. Follow- 

ga senes of conferences between 

\rmy Air Forces and the Office, 

iG STaTIo’ hief of Engineers, a program of 


irfield pavement evaluation”’ was 
tiated by the latter office in the 
te summer of 1943. 


id its new 
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he Maru 

such the airfields to be evaluated were 
ul | eee 

efficien s10se of military occupancy, and 

id not { irvey was to determine the 
i 


tof airplanes that could 
field at capacity operation and at limited 
without overstressing the pavements. In 
increasing weights of airplanes and the neces- 
t designating fields to be used by certain types of 
tm the training program of the Army Air Forces, 
ient evaluation was considered essential. 
tion was to be based on the carrying capaci- 
ivement as it was actually constructed, so 


TOSS weigh 
ngineering 
quipme m 
oving Une 
and ¢ 


ch 


+h 


the 


OR preparedness and our vast train- 
ing program, it was of Course neces- 
many 
military uses, and to build many others 


here explained by 
He, with Reuben M. Haines, was author 
of the paper in the March issue which 
design principles for 


Evaluating the Load-Carrying Capacities of 
Military Airfields 


By Gayte McFappen, Assoc. M. Am. Soc. C.E. 
Heap Enorneer, Orrice, Cuier or Encrneers, War Department, Wasuincton, D.C. 


that the Army Air Forces could de- 
termine the type of aircraft to be 
assigned to each particular field. 
A condensed sample of the data ob- 
tained is shown m Fig. 1. The 
significance of this will be more 
readily understood from what fol- 
lows. 

The general plan of evaluation 
was based on the principle that a 
chain is no stronger than its weakest 
link, the links in this case being the 
controlling pavements or sections of 
pavement. These controlling sec- 
tions were specified as those sub- 
jected to normal use. Remote, 
obsolete, and little used pavements 
were not considered in establishing control. Thus a 
portion of a peripheral taxiway, or a runway of unfavor- 
able location with respect to the wind rose, although 
the weakest pavement, will not be considered as a con- 
trolling pavement if it is used a relatively small per- 
centage of the time. It was also determined that weak 


to 


airfields 
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developed by the 


‘sections of pavement of limited extent need not con- 
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trol the overall evaluation of the field, since excessive 
maintenance or reconstruction of a limited area might 
prove more economical than to give a lower rating to the 
field as a whole. 

In order that the data presented might have broad ap- 
plication and maximum use, the airfields were reported 
in terms of (1) field evaluation, based on the controlling 
pavement of the airfield as a whole, and (2) runway 
evaluation, based on the controlling 
pavement in the runway system. 
Definitions were established as fol- 
lows: 

Field evaluation is a statement of 
the gross plane weight, at capacity 
and limited operation (terms ex- 
plained later), that may be oper- 
ated at the field without excessive 
maintenance or reconstruction of any 
pavement. (In many cases, apron 
or taxiway pavements control this 
overall field evaluation.) 

Runway evaluation gives the gross 
plane weight, similarly specified, that 
may be operated on any runway 
without excessive maintenance or 
reconstruction—except possibly at 
the end of runways. This evalua- 
tion is controlled by the runway with 
the least load-carrying capacity. (Note qualifications 
previously stated.) If the runway evaluation is greater 
than the field evaluation, and if planes specified for the 
runway evaluation are operated on the field, excessive 
maintenance or reconstruction of some pavements (other 
than runways) should be expected. 

These criteria may not give the most economical field 
ratings but they appear to be the most practical, since 
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168 Civit ENGIneeRi ne for April 1945 Vou. 1s, N, 
VED AREAS SUBGRADE BASE J concrere SURFACE | GROSS PLANE WEIGHT | 
identiteation |Length|Width| Area |i Classification |"CBR™| Thickness “CBR” | When iT l¢ 
de Fest | Fest |Sa STRESS Type Capacity Lemuted AGENC we 
5 | @ 9) | | @ | & i ig sig? 
rv 
—~W Runway 100 Silty Sand Crushed Asphaitc | | 
Sta. 0.00-50-00 $000 | 200 [111100 15 7 80+ | 1941 | 3 1961) 35.000 (3) | 60000 (3)/ Very Good wea vey; 
NWSE. Perimeter Silty Sand Crushed Asphaitic 
4100 | 50 | 22800 15 | Stone | | 80+ | 1942 | 3 1942 37000 | 80000 | Surtace Uneven 
Apron and Pit Run | | |) Some Transver « ws ¢ 
Connecting 38500 | CL and ML Sand 6 160 248(2) Concrete | 19411 20000 (4)| 38000 Cracks, Few | Use th, 2 
328 (1) | Concrete | th 
Apron Widening 20000 | Cl and ML Sand and 6 160 | 1944 | " " 7 1944) 45000 75000 | Very Good - un 
NOTES TRAFFIC DISTRIBUTION GENERAL TRAFFIC HISTORY ts 
1) Working Stress ~Capacity Operation NW-SE 50%; Maintenance Will Soon Be Necessary to Level the Surface This Field Has Been Used Regularly The Oniy « proc 
2) Working Stress — Limited Operation NE-SW 35%, Flexural Strength for Each Concrete Section Determined Traffic Records Are for the Period June 1943 to % rind 
trom 8 Beam Tests on Pavement Removed tember 1944 During Which the La 
{ Controliing Pavement Runway Evaluation 15% Aust = eS! 
on Gaia Service Record of Coarse Aggregate Indicates that Excessive (1 Cycle) Averaged 450 Cycles per Day of 824s, St C. 
(4) Controlling Pavement ~ Field Evaluation Maintenance, Due to Conditions Other Than Traffic, May Be Few Cycles of Transient Pursuit Ships > (Offic 
Expected After a Ten Year Period a 
Fic. 1. Typicat Data SuHeet AND HistoricaL RecorD FOR AIRFIELD PAVEMENT EVALUATION PROGRAM stru 
it would be impossible to give an evaluation which would capacity operation and the 62,000 Ib designated ; on 
anticipate an indefinite degree of maintenance and at the runway evaluation at limited operation. cot 
same time permit assignment of airplanes of definite In this case the 13,000-Ib load for capacity operat alts | 
weights to the station. which controls the overall field evaluation, might well ts th 
Repetition of load is a factor in the design of both the load determined for an important taxiway betwee 1 the: 
rigid and flexible-type pavements, and therefore a factor principal runway and the apron. If, because of t e th 
to be considered in evaluation. This factor is reflected application of excessive loads, the taxiway beca 
in the definitions of field and runway evaluation by the unusable or destroyed, or even in need of major repair 
terms “capacity operation’ and ‘‘limited operation.” the value of the field would be impaired by reason of t For fi 
Because of the extremely large training program, it soon imaccessibility of the service and hangar area to the flig B.R 
became obvious that a clear definition should be estab- area. This pavement, in all probability, also contr pap 
lished for these terms, to assist the Army Air Forces in* the limited-operation value placed on the entire airfi US. 
interpreting the results of the survey. The definitions and indicates that it may be used for aircraft heay 1 Ret 
established are as follows: than 13,000 Ib within the limitations established in th ; 
Capacity operation is defined as the maximum traffic definition for limited operation. Bed b 
that can possibly operate on an airfield for a period of Although the pavement sections that control the fiddfiturati 
approximately 20 years. Daily operation may be as- evaluation are important and essential links in the overs n th 
sumed to vary from 100 for the very heavy planes, to system, they may happen to be comparatively small niiiBre an 
1,500 for very light planes. area. Hence, in order not to exclude the field from its 
Limited operation is defined as a few operations a day potential use by heavier aircraft and thereby vitiate heim 


for a period of approximately 20 years (about 10% of 
“capacity operation”), or as the maximum traffic that 
can possibly operate for a period of 2 to 4 years. How- 
ever, a pavement used by the maximum traffic that can 
possibly operate for a period of 2 to 4 years under the 
limited-operation rating, may require greater yearly 
maintenance than another pavement used in accordance 
with the capacity-operation rating. 

Many airfields will not be subjected to capacity opera- 
tion within the intent of the preceding definitions. 
Therefore, in order to obtain maximum use of all avail- 
able fields for training, consideration is given by the 
Army Air Forces to the expected traffic and the desired 
life of the installation in making aircraft assignments. 

Note that this evaluation procedure does not preclude 


investment, the runway evaluation is shown to point 
out the maximum availability of the field. In thi 
case the capacity-operation value of 40,000 Ib and the 
limited-operation value of 62,000 Ib are predicated, not 
necessarily on the weakest runway, but on the weakest 


one normally in use. 
MAP AND REPORT IN FULL 


Included in the evaluation survey report is a layout 
map showing all runways, taxiways, aprons, and othe 
pavements, accompanied by a legend to indicate the 
values assigned to the various pavements. Thus, th 
using service, having full knowledge of the capabilities 
of the pavements, may elect any one use or a combina 
tion of uses. Among the possibilities will be (! 


the occasional landing of a plane weighing in excess of reinforce the weak controlling pavements to proviti.. 
the limited-operation rating. Heavy planes can oper- uniformity of service, (2) to station aircraft commer em 
ate for a short time or for a few repetitions, on pave- surate with the capacity overall field evaluation m U& ™. 
ments evaluated for much lighter loads but this does not expectation of prolonging the life of the field, (9) °HBteq | 
mean that such pavements are adequate or will be satis- station aircraft of the weights indicated by limite ted | 
factory for capacity or limited operation by planes of such operation with knowledge of the shortened life 2°HM ha. 
weight. As an example of the evaluation procedure, excessive maintenance that would result if used to br eme 
consider the case of a field evaluated as follows: pacity, (4) to station heavier aircraft than recommend soils 
by the survey while adopting a program of abnorms 

OPERATION OPERATION maintenance and possible reconstruction, and (9) over 

50.000 Ib mit the occasional! landing of heavier aircralt witht litic 
reasonable limits. ol te-be 

It can readily be seen that there is a wide spread be- The Airfield Pavement Evaluation Report is 4 ca! Bien a 


tween the 13,000 Ib designated for field evaluation at 


compilation of data reflecting the as-built condition 
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N 0. 4 
oavenents. It imeludes such items as (1) description 
the field: (2) construction history, including construc- 


» weatlicr conditions; (3) description of the pavement 
<jon, + extent of imvestigations, both field and labo- 
condition of the pavement at the time of the 


vev: history of pavement service and mainte- 


nce. (7) traffic history; and (8) results of investiga- 
7 _ Acca inying it are appendices which include 

jstorical and data summary sheet (Fig. 1) which 
ws eat ch unit of pavement, together with the length, 


ith, area, subgrade, and base-course classification and 
ye, type, and thickness of the surface and date built, 
the condition of the pavement; (2) a plan of the air- 
| summarizing the carrying capacity of the pave- 
nts, (3) a description of the field and laboratory test- 
procedures; and (4) a key map with test-site locations. 
Principles of the evaluation are essentially the same as 
se est ablished for design in the Engineering Manual of 
» Office, Chief of Engineers, U.S. Army, and discussed 
General Stratton in his paper, ‘Military Airfields— 
structi and Design Problems’ (PROCEEDINGS, Am. 
hk. C.E., January 1944), except that they are applied in 
verse order. Instead of making tests of foundations 
i construction materials to determine the expected 
ults for design requirements, the evaluation survey 
s the in-place values of the pavement constituents, 
{these values are applied to design formulas to deter- 
ine the carrying capacities of the pavements. 


SOME TEST PROCEDURES 


For flexible pavements, the California Bearing Ratio 
B.R.) method is employed, as discussed in a compan- 
paper (‘Design of Airfield Pavements Developed 

r US. Engmeer Department,” by Gayle McFadden 
Reuben M. Haines, Crvit ENGINEERING for March 

rhe C.B.R. of the subgrade and base is deter- 
fned by the in-place method if the material is at or near 
turation and if further compaction is not anticipated, 
in the case of most cohesive soils. If favorable mois- 


e and density conditions, which are dependent on soil 


PLATE BEARING TEST ASSEMBLY IN OPERATION 


pes, do not prevail, undisturbed or remolded samples 
employed im accordance with the provisions of the 
mncering \/anual previously referred to. It should be 


b. d, however, that while the California method is ex- 


| to insure design to prevent shear deformation in 
base and subgrade, it is not expected to insure against 
ment setllement due to compaction of the underly- 
by traffic. 
t rigid pavements, portions of the pavement are 
noved, and the modulus of soil reaction for a saturated 
lition beneath the pavement is determined by field 
te-be: aring tests. Beam samples of the pavement are 


*n and the actual flexural strength determined. Since 
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DERRICK OF PLATE BEARING Ric Lirts A Test SLAB 


the design factor for concrete paving slabs, established 
by the U.S. Engineer Department, is based im part on 
flexural strength at 28 days, the flexural strength at the 
time of evaluation is adjusted to account for the increase 
that should have developed after the 28-day period, 
unless conditions are present which indicate the advis- 
ability of using a lower value. The design factors in the 
Engineering Manual are for usual conditions. 

Results of the in-place investigations are applied to 
the design formulas as published in Chapter XX of the 
Engineering Manual and illustrated in General Stratton’s 
paper, to assign the load-bearing capacities of the pave- 
ments as built. Consideration is given to possible frost 
action in connection with the evaluation of both flexible 
and rigid pavements, and where justified the load-carry- 
ing capacity is correspondingly reduced. 

Many factors which cannot be allowed for in the de- 
sign mfluence the condition of the completed pavement, 
such as variation of materials, unpredictable weather 
conditions, and variable construction control. Other 
changes may occur subsequent to or during construction, 
such as unforeseen changes in the moisture content of the 
subgrade and base, an increase in compaction under 
construction or operating traffic, or a decrease from the 
specified compaction. Hence it is believed that the 
general principles employed in the evaluation survey 
produced valid results. 


WIDE APPLICABILITY SEEN 


All investigations were conducted under a uniform 
procedure established and published by the Office, Chief 
of Engineers. This was because results had to be ob- 
tained that could be evaluated without regard to juris- 
dictional lines, since the surveys were conducted by 
about fifty Engineer Districts comprising about nine 
Engineer Divisions. 

Apart from.its immediate purpose, as here stated, the 
evaluation survey will be of inestimable value, it is be- 
lieved. The report contains historical data, descriptions 
and analyses of pavement structure, and other pertinent 
items that will be of great assistance to operating and 
maintenance personnel. If weak or doubtful sections 
are known in advance, precautions can be taken to mint- 
mize maintenance costs and to initiate reconstruction or 
reinforcement to preserve the maximum salvage value of 
existing structures. 

Since the airfields evaluated are under military oc- 
cupancy, the results of the survey cannot be published 
and distributed at this time for reasons of security. 
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The Future 


By Joun P. HOGAN, Past-Prestpent 
Consuttinec Encrineer, New York, N.Y. 


T is difficult to generalize about a continent—whether 
it be Europe, Asia, or South America—because the 
character of the peoples and their degree of develop- 

ment differs as widely as their climate and resources. 
With the exception of Argentina, the intensive develop- 
ment of South America is in general confined to the sea- 
board, and to areas averaging within three hundred 
miles of it. Most of the discovered mineral resources lie 
within this area. The remainder of the continent is 
generally developed only for agriculture and cattle rais- 
ing, or remains undeveloped. Interior agricultural de- 
velopments have been retarded by lack of transporta- 
tion. The present population of the entire continent is 
variously estimated at between 75,000,000 and 90,000,000, 
or about 12 per sq mile, as compared to a density in the 
United States of 45 per sq mile. Considering its agri- 
cultural resources alone, it has been estimated that the 
continent would readily support a population of over 
three times the present one if adequate distribution 
facilities were available. 

In our modern civilization, however, it would be im- 
possible for a purely agrarian civilization to reach a high 
standard of living without a corresponding industrial 
development. The South American continent is the 
poorest of all the continents in mineralogical resources, 
just as the North American continent is probably the 
richest. The absence of a carboniferous age in the 
greater part of the continent prevented the formation of 


coal, and such deposits in all South America are 
relatively insignificant. In the northern part, prin- 
cipally in Venezuela and Colombia, there are large de- 


posits of oil, which are at present good producers, al- 
though they have not as yet been entirely explored. 
Chere have also been some indications of oil deposits 
along the eastern slope of the Andes, although their 
location and extent are as yet unknown. 

The main mineralogical resources so far developed are 
along the western slope of the Andes, where there are 
considerable deposits of iron and copper, and along the 
northern and eastern shores. In British 
and Dutch Guiana are located the largest 
deposits of rich bauxite ore, and these 
have been extensively developed by British 
and American interests. In_ eastern 
Venezuela, both gold and iron are found in 
considerable quantities, and in the Province 
of Minas Geraes in Brazil there are vast 
quantities of iron and mangesite, and indi- 
cations of numerous other commercial 
metals which have not yet been adequately 
explored or developed. There are also 
large quantities of crystals and other semi- 
precious stones and even extensive deposits 
of precious stones, including black and @ 
white diamonds. 

The absence of a suitable grade of coal 
has largely prevented the development of 
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ore. While gold of the placer type is abundant in gy 
localities, no mother lodes have been discovered, e 
in certain portions of the western coast, and in eash 
Venezuela. 
The general immediate outlook for the continent, 
whole is confined to industries for the production of 
sumer goods, and for the export of raw materials, y 
a growing tendency toward the production of capi 
goods for local useonly. Even in the most fertile part 


the country and those with the best climate, ther Exc 
frequent shortages itt food supply, due to poor distr bee La 
tion of the population and lack of transportation. 

South America as a whole has two very great 
vantages. The most important of these is the penet sein 
tion of the entire country by a marvelous system of ri ons 
which, with slight improvement, would afford excel mull 
transportation to a large part of the interior, and star 
at present permit penetration to the remotest part K - 
the continent. The second great advantage is that ewe 
topographical characteristics of the country affor wt 
portunity for the development of an almost unlir re. 
supply of cheap water power, which in a measure wa 
pensates for the lack of coal. Utilization and d a 
ment of these two great resources has to dat : r 
handicapped by lack of capital. Too much , 7 

capital available for South America has been exp nm 


in the development and adornment of the large 
and for easy ways of living, and too little in the de 
ment of the natural resources and improvements in| a 
general standard of living. 


While many of the cities are older than any int “7 
United States and have a highly developed cultur rte 
development of a large part of the South American 55% 
nent is about in the stage which prevailed in the l we m 
States shortly after the Civil War. The length — 
existing railways at present is somewhat less in pro he 
tion to the population than that in the United States ; bh 
that time. We proceeded immediately after the ( . 
War to develop our mineral resources and to promot ch 


smelting and refining industries, and the 
principal exports to date have been bulk 
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EXCAVATION FOR A RarLroap Cut in SoutH AMERICA 


be Labor Is Plentiful, This Is One of the Usual Methods of 
Earth Moving in This Section of Brazil 


Ty pat al 
se industrialization. Since the necessary population did 
stem of r yt exist in this country, we resorted to the importation 
ford excel millions of rmmuigrants. 
valgery It is apparent that the development of South America 
ant oor ist be carried on at a much slower rate and must take a 
re is that mewhat different course from that of the North 
rar sailor erican continent. This is particularly true since the 
at aun hnique of transportation has changed greatly. In 
seneur r development, railroads were used largely for pro- 
oath és tional purposes, and thousands of miles of rails have 
ociien e been torn up because they could not be operated 
such of | fitably. It would seem that in the immediate future 
tht anaes levelopment of South America should proceed along 
> lore ¢ lines of unprovement of water transport and feeder 
the de is, and that railways should follow later, when there 
ments it sufficient traffic to warrant their construction. Com- 
rtable access to remote places which formerly could be 
< ae tad ined only by means of railroads, can now be assured 
ror ie . fraction of the time by a comprehensive network of 
lerican 
n the Ui We hear a lot today about the Pan-American Highway 
ength | various ramifications of it. _ What South America 
rg, gs lly needs is all-weather roads from centers of produc- 
ed States to centers of consumption, export, or import. Very 
ie tee ( tie thought is being given to this, and in a great many 
promote paces money spent for spectacular projects could be 


uch more usefully employed in local roads. South 
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Conrractor’s Camp oN SouTH AMERICAN RAILROAD 
‘porary Laborers’ Quarters Have Reinforced Clay Walls and Thatched Roofs 


HAND EXCAVATING FOR BRAZILIAN RAILROAD CuT 


After Narrow Slots Are Dug by Hand, Mass Is Toppled Over and 
Disintegrates on Falling 


America is literally alive with railroad projects, but 
sight is often lost of the fact that a good road is a much 
better and more economical means of transportation 
than a poor railroad! 

Engineering judgment in the development of South 
America has been largely guided during the past few 
years by missions of specialists, who concentrate on their 
specialty and attempt to prescribe standards which are 
generally unsuited to the continent and its present state 
of development. This tends toward the creation of 
isolated spots or oases of American standards, while the 
interests of the continent as a whole would demand that 
the available capital be more evenly distributed for the 
general benefit. I have dwelt on this at greater length 
than I intended on account of the necessity of giving the 
general picture of the existing situation before attempt- 
ing to enter into the possibilities for the future. 

Opportunities for the sanitary engineer in South 
America are unlimited, and sanitation probably repre- 
sents the most highly developed branch of the engineer- 
ing profession in South America. Both American and other 
foreign engineers contributed to the growth and develop- 
ment of the scientific and practical side of this branch 
of the profession. Sanitation developments, however, 
for the past fifteen years have not kept pace with the de- 
mand on account of lack of the necessary capital and of 
the necessary materials. The necessity for expediting 
the sanitation program immediately after 
the close of the present war is thoroughly 
understood by South American engineers. 

In general, they have the necessary tech- 
nical knowledge to do this work, but the 
trained forces available are entirely inade- 
quate for a ‘“‘stepped-up’’ program either 
in the field of design or in that of construc- 
tion. The present prevalence of water- 
borne and insect-borne diseases is not due 
to lack of knowledge on the part of South 
American engineers, but to the lack of 
funds and forces to carry out the necessary 
improvements. There should be, therefore, 
on the entire continent after the war, a tre- 
mendous increase in the construction, ex- 
pansion, and perfection of the existing water 
supplies and sewer systems. In particu- 
lar, there is much work to be done in pre- 
venting pollution of existing systems. 
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Rock EXCAVATION IN Cut Is Hanp DRILLED 
Wooden Poles Are Used for Scaffolding in Brazilian Work 


A great missionary work has been done by the Division 
of Health and Sanitation of the Office of the Coordinator 
of Inter-American Affairs, which has helped to awaken 
the conscience of the South American people to the 
necessity for improved sanitation. All realize that 
development is very considerably dependent upon the 
awakening of public sentiment to the unnecessary waste 
caused by water-borne diseases. Assistance in the de- 
velopment of adequate water supplies would appear to 
be the first task of American sanitary engineers, together 
with the development of distribution systems, which also 
have been neglected and are generally inadequate. This 
must of course go hand in hand with adequate sewerage 
development. 

Following these in importance would appear to be the 
removal of the blight which rests on large portions of 
South America due to insect-borne diseases, of which 
the most prevalent is of course malaria. We are apt to 
forget that one hundred years ago malaria, known as 
‘“‘aches and chills’’ was prevalent in the entire Ohio and 
Mississippi Valley country, where few if any of the in- 
habitants were immune. We do know, however, how 
few precautions are necessary to secure immunity from 
insect-borne diseases. These do not call for any works of 
magnitude. Every American sanitary engineer who 
goes to South America, however, should make it his 
business to help formulate public opinion. Here again 
we find that by force of example the engineers of the 
Health and Sanitation Division have made a great be- 
ginning in helping to educate the public. 

Except for a relatively small number of the larger cities, 
and there only in exceptional cases, the state of develop- 
ment of the South American continent has not reached a 
point that requires extensive sewage disposal works. We 
all know very well that sewage disposal should go hand 
in hand with water supply. Theoretically, all effluent 
from sewage should be purified. Furthermore, we know 
that the cost of sewers and all sewage purification should 
be a part of the charge for water, and yet we, even in this 
country, are still relying on dilution except where condi- 
tions become dangerous or disagreeable. Our failure to 
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succeed in selling these ideas in the United States » 
little prospect of our being able to sell them at the pre 
time in South America which, like all growing coun 
has a greater demand for capital than can be sup, 

There are, however, places in South America wher: , 
centration of sewage has already developed in; 
nuisance, but these are relatively few. | 

It is therefore my firm opinion that the greatest ins 
diate opportunities for American engineers in ¢ 
America after the war will be in water supply ang 4 
tribution, and in sewerage development. Next to; 
I would place port and river developments and roads » 
by this I mean all-weather local roads rather than iy 
regional highways. Next in order of importance wy 
the reconstruction and rehabilitation of existing raily 
and the construction of new railways where the 
warranted by existing or prospective traffic. 

Paramount to all this, however, will of course 
the assistance which American engineers can giv 
South America in industrial development. This 
involve not only the design and equipment of | 
factories but also the development of branch estab 
ments either for manufacture or assembly of Americg 
type products for the local market. There is no preg 
local capacity for the production of tools and machi 
for manufacture, and everything must come from abr 
American machinery is generally preferred on acom 
of superior performance, but too frequently in the m 
foreign machinery has been preferred because of log 
cost, better salesmanship, or longer credits. 

From a long-range point of view, and as a result oft 
absence of local coal deposits, the future economic é 
velopment of South America will be dependent on ¢ 
development of hydroelectric power, which is relati 
cheap and abundant in many localities. 

In generalizing, it is difficult to give due weight} 
varying conditions in different localities. It is true th 
experiences in certain localities differ from those 
scribed, and to be conclusive more careful study shou 
be made of the particular situation under consideratid 


RAILROAD YARD AT CAMPESTRE IN BRAZILIAN MOUNTAINS 
Time Out for Servicing Equipment 


To those used to American business methods, So 
America is often a lesson in patience. The coun 
and communities are less highly organized than we & 
and have much less in the way of precedent to g° 
There are more people to be consulted and it takes 
longer to make up their minds. Unfortunately, 1 ™ 
localities, slowness in decision or want of decision ® 
handicaps the execution of the work. However, A™@ 
can engineers must accept these conditions and subs 
to the varying regulations prescribed by varyms 
laws if they want to make progress. 
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Next to} ONG before Pearl Harbor, our A 
and roads growing Air Force indicated a 
ler than ins vital need for engineers spe- Britain 
rtance wi ized in the building of airfields. Aviation Engineers. 
sting rail, ye grass plots which had been ade- forward with dispatch, adapting methods 
here they ; te for the planes of World War I 
B. 1 to be replaced by extensive Force. 
course callliliacts of land cleared of obstacles res. : 
} cath give | provided with all-weather run- Engineer aviation battalions 
it. This bys capable of handling the super- 
nent of | mbersof World WarII. Tobuild paper by Colonel Mayo. 
nch estab ch airfields the Air Forces needed from an address he gave before the Dis- 
of Americali[eir own engineers, troops who trict of Columbia Section of the Society. 


fre trained with it intimately, who 


> 1S NO pres 
ke its language and who understood its needs. 


nd machi 


These 


from abr n—now known as Aviation Engineers and totaling 
d on accou er 100,000 officers and men—were trained to construct 
y in the wdromes, to improve and maintain the facilities of 
ause of losmisting dromes, and to defend such installations when 
| essary. They were trained in camouflage of airfields 
i result oft \d the construction of defensive works and were organ- 
economic é ij into units fitted to the varied tasks to be accom- 
ndent on Miiished. These units—the first of which was organized 
1 is relative June 1940-—now total 340 and include the standard 
ttalions, air-borne battalions, camouflage and utilities 
ue weight | pits. 
t is true th \ir Force commanders now recognize that a great part 
m_ those the success of air operations, dependent as they are 
study shoul ~n advance airfields, is due to the thorough equipping 
onsideratia the Aviation Engineers. To illustrate the difference 


tween our operations and those of our enemy, our engi- 
ers built the fighter strip at “Big Mike” on Attu within 
1¢ days from the time the bulldozers landed. By con- 
ist, the Japanese never finished their poorly chosen land- 
mag fields at Kiska and Attu. They lack the necessary 
uipment to do a quick and adequate job. 

The standard battalions, which far outnumber the 
her engineer aviation units, are equipped with a large 
prety of heavy-duty airfield 
mstruction machinery. The 
aller, air-borne battalion is 
supped with very light air- 
id equipment, designed pri- 
prily to be carried in the C-47 
ansport plane or in the CG-4A 
ider. These units land under 
mbat conditions in almost 
y open area to unload their 
mupment and to build a strip 
mpable of taking transport 
mes at the earliest possible 
i. The heaviest piece of 
jupment carried by the air- 
me units weighs 4,230 Ib. 
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subser \ great advance has been 
arving lo ade in the art of breaking 


wn the heavier equipment, 


CORAL landing strip on a Pacific 
atoll or a permanent airfield in 
it makes no difference to the 


and materials to the needs of the Air 
Unusual conditions encountered 
and the aggressive ingenuity of the 


theaters of operation are the subject of this 


Airfields “Custom Built” by Aviation 
Engineers 


By Georce Mayo 
Coronet, U.S. Army Arr Forces; Air Encrneer, Wasnuincton, D.C. 


into loads capable of being carried 
in C-47, C-46 and C-54A transport 
planes and the CG-4A glider. Prac- 
tically every item of heavy equip- 
ment we now have, up to and in- 
cluding the D-8 bulldozer, has been 
broken down for transport by air. 
In some cases disassembly is accom- 
plished by cutting with a torch and 
welding on plates which are bolted 
together upon reassembling. It is 
difficult to conceive, but is never- 
theless a fact, that the 25-cu yd per 
hr rock crusher can be transported 
by air to a forward area and set up for operation in a 
matter of a few hours. 


The work goes 


in all 


It is adapted 


RUNWAY DESIGN 


Main features of a runway are its length, width, direc- 
tion, and load-bearing characteristics. Initially, there is 
usually only a single runway, located as nearly in the 
direction of the prevailing wind as the topography will 
permit. The length will depend upon the type of plane 
and its take-off characteristics, and may be seriously 
affected by the current practice of overloading the 
planes. Fighters and transports can get along with as 
little as 4,000 ft; medium bombers require 5,000 ft; 
heavy bombers, a minimum of 5,000 ft up to 6,000, and 
very heavy bombers normally in excess of 7,000 ft. The 
present empirical practice is to add 10% to these lengths 
of the runway for each thousand feet of elevation. 

Excessive changes in temperature, however, may have 
a more serious effect than has the elevation. This is be- 
cause of a sharp lessening of the density of the air. Up 
drafts may help or hinder. On one occasion a pilot, who 
was taking me onto a field on an island off Panama in a 
little cub plane, took four passes at the field before we 
could get down. It was a strange sensation to have an 


MEN AND EQUIPMENT ARRIVE AT A NEW FIELD BY GLIDER 
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‘Live™’ CorAL FROM A Paciric BEACH PROVIDES AN EXCELLENT 
BASE FOR AN AIR STRIP 


GRADING A CORAL RUNWAY AT AN ADVANCE FIELD 


airplane in a glide angle, the engine throttled down, and 
yet see the needle on the altimeter rising. 

For fields in this country or in the rear areas of a 
theater of operations, the most serious consideration is 
the gross weight of heavy bombers. As the demand for 
more and more range keeps pace with the changed con- 
ception from continental air warfare to that pertaining 
to the entire globe, the problem of gross load becomes 
greater and greater. Bearing in mind the rough rule 
that for every one thousand miles of increase in range, 
the necessary fuel load doubles the gross weight, it can be 
seen how serious the problem may become—not so serious 
here in this country where equipment, labor, and ma- 
terials are readily available, but very serious in a theater 
where all labor, plant, and materials may have to be im- 
ported. 

The commercial plane that we see in greatest numbers 
is the DC-3. It weighs approximately 25,000 Ib. Our 
heavy bombers weigh approximately 65,000 Ib, our very 
heavy bombers, such as have lately been bombing Japan 
weigh, fully loaded, about twice that figure. Even 
larger planes are under development. The B-29 utilizes 
a tricycle landing gear with the greater part of the load 
carried on two dual main wheels. The dual wheels help 
very much in distributing pressure. As we get into the 
realm of planes heavier than this, however, we find that 
the plane designers feel that they must sacrifice every- 
thing to gain the desired range. Therefore, tricycle 
gears with single main wheels are contemplated. Under 


these conditions, on soils having an average be» 
capacity, a base course of 48 to 60 in. may be requin 
The inability to provide widespread facilities of , 
magnitude may require the design of aircraft with 
triple, or quadruple landing wheels—or even tractor» 
landing gear. Structural problems in airplane 4, 
may govern this. In the meantime, tests are under 
at Hamilton Field, California, and Lockbourne 4, 
Airfield, Ohio. A photograph shows the vehicle ys, 
applying gross loads up to 200,000 Ib. The wheel; 
and spacing approximate those of the B-29. . 


FIELD CONDITIONS 


Soil investigations and tests in connection with 4 
construction of airfields in overseas theaters have bee 
necessity very limited in character. The extent 
type of the investigations are dependent on the conditie 
predominant in each region. For example, in ; 
Aleutians no tests were necessary to indicate that ty 
dra—which was soft and spongy—should be rem 
to reach firm foundgtion. The fills were general) 
sand or sand and gravel, so there was no question as 
the stability of the fill material. Landing mat was ys» 
as a wearing surface. 

In the Central and South Pacific, a majority of 
fields were constructed on coral foundations, which we 
exposed when the weathered topsoil was remoy 
These foundations were excellent and, in general, ; 
quired about one foot of compacted coral base, 
soil investigation consisted of finding ‘‘live’’ coral fort 
base course, which would cement when wet and rolled 


CHINA-BURMA-INDIA 


In the China and Burma-India theaters, where con 
tions are less desirable for the construction of runv 
bases, compaction tests, and particularly tests to det 
mine changes in the volume of the soil, or shrinkag: 
important. A simple expedient has been devised in ti 
theater for using coffee-extract cans, found in 
rations, as containers for making shrinkage tests of bin 
soils. Additional compaction cylinders, to supplen 
the standard equipment of the soil-testing set us 
controlling density of fills, have been improvised fr 
brass 90-mm shell cases and airplane shock-absor 
parts. 


RUNWAY CONSTRUCTION 


In constructing a temporary runway, taxiway, or har 
standing in a theater of operations, there are three 1 
portant elements—drainage, stabilization, and surfacig 
Drainage must always be provided for even in the mog 
arid country, not only to provide for occasional ra 
but also for capillary action. Subgrades softened ! 
contained water will cause a quick breakdown. [nt 
Galapagos Islands, the rainy season is one week longt 
February. As much as 5 in. may fall in this week. 

Airfields constructed in the theaters of operations @ 
necessarily reduced to the least common denomimate 
With the exception of limited surfacing material, 
materials for construction are those found on the si 
and those only. If the subsoil is of the ideal type, 4 
that is needed in the way of stabilization is compact 
both with sheepsfoot and wobble-wheel rollers. Ute 
wise added material such as gravel or sand may be* 
quired. As to surfaces, concrete slabs are too delibert 
for combat airfields, and asphalt is normally not 4” 
able. The answer appears to be some sort of a port 
surface, easily transported, which can be quickly - 
The best all-purpose surface developed so far is the p™ 
able landing mat of steel pierced plank. This wes" 


rox! 
mi 
he 
ol 
1S 
“2, ~ re 1s 
urbo 
by 
\ de’ 
2 helds 
fo} 
4 iDT 
S18 
€ an 
bis St 
i } pich 
Ising 
y 
st 
te iT 
el ti 
yp 
inot! 
iS10! 
RPACE 


rage bear 
y be requ 
ilities of 
aft with 
n tracts r-t 
rplane ce 
ire under 
bourne A; 
ehic le Use 
1e wheel 


ion with 
have beer 
> extent 
he conditig 
in 
ate that ty 
be rem 
generally 
uestion as 
nat was uss 


jority of th 
Which wer 
as remove 
general, 
base. 
coral fort 
and rolled 


where con 
n of runw 
‘sts to dete 
hrinkage 
vised in t! 
ind in 
sts of bin 
supple 
set ust 
rovised fr 
ock-absorkx 


vay, or har 
re three 
nd surfacing 
in the mos 
sional rains 
softened 
wn. Int 
week long 
week. 
erations 
lenominate 
yaterial, 
on the 
eal type 
compact 
ers. Other 
may be! 
10 deliberat 
y not ave 
fa portat 
uickly 
is the port 
This 


N 0. 4 CivitEn 
‘ely 5 Ib per sq ft, and can be so laid that a 
lank may be removed from the center of a runway 

taurting from the edge and working inward. 
| plank can be laid day or night under stress 


wit S 


hat conditions at an average rate of 125 sq ft per 
newe! all-purpose surface, and when I say “all- 
ose | mean one capable of taking up to and includ- 
she very heavy bomber with a properly prepared sub- 


is the aluminum portable landing mat of the pierced 
k type. Aluminum plank is equal in strength to 
| weighs just about one-half, but costs four times as 
h, Formerly it was necessary to insert spring clips 
oreventt the steel planks from sliding and disengaging 
connectors. However, an integral lug, which auto- 
cally locks the connectors, has been invented so 
re is no longer a need for clips. Because of the de- 
sed weight, the aluminum mat is particularly adapted 
irborne purposes and it has been found that it can be 
by unskilled labor at the rate of 250 or more sq ft 
man-hour. 


PREFABRICATED BITUMINOUS SURFACING 


\ A development that has come out of the Normandy 
ids is a surfacing of asphalt-impregnated jute or bur- 
sebsic. commonly known as prefabricated bituminous 
.cing,or “PBS.” Itis smooth on both faces and has a 
: glazed appearance similar to an asphalt pavement. 
S is distributed in rolls containing a strip about 3 ft 
ind 100 yd long, the rolls averaging 350 lb in weight. 
s surfacing material is primarily a waterproofing 
nt. It is laid by a machine called a “‘stamp-licker”’ 
h applies a solvent to the under side of the strip 
g it to bond when laid with a 50% overlap. Use 
0°; overlap results in a double thickness of PBS 

r the entire runway. 
he principle involved in this development is based on 
fact that most soils have adequate bearing capacity 
will support any service load provided the soil is 
ted and maintained in a reasonably dry state. 
is been found in France that this material, carefully 
1 compacted subgrade, makes a satisfactory run- 
suriacing for almost any type of fighter, fighter- 
ber, or transport. At the take-off or warm-up end 
the runway, it is usually necessary to overlay the PBS 
steelsnesh grid or portable steel plank, because of 
g action which results when planes make locked- 
lturns. For heavy bombers, it is usually necessary 


y portable steel mat for hardstands and aprons. 
nother inte resting development that came with the 
yasion of France is the use of ordinary welded mesh, 


“PACES ARE TESTED FoR Loaps Up To 200,000 Lp witH LOADED 
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WELDED STEEL MESH IN USE IN FRANCE 


PREFABRICATED BITUMINOUS SURFACING APPLIED TO A FIELD IN 
FRANCE WITH A “STAMP-LICKER”’ 


similar to that used for concrete reinforcement in high- 
way work. In the early days prior to the development of 
portable steel plank, a steel mesh was tried out in this 
country and rejected primarily because of the difficulty of 
finding a suitable connector. The early mesh surfacing 
was a series of rectangular sections joined together by 
a large type of Bostitch connector. In France the prac- 
tice.is to lay the welded mesh from rolls, and connect it up 
with a heavy connector. Steel mesh is not quite so unt- 
versally used as the prefabricated bituminous surfacing. 


“I'LL TAKE CARE OF THE WEATHER” 


The employment of Aviation Engineers in the North 
Africa-Sicily-Italy campaign was as near perfect as that 
anywhere in this war. The Aviation Engineer battalions 
were grouped in a single Engineer Command under the 
late Brig. Gen. Donald A. Davison. One of the main 
difficulties to be overcome was the topography. In one 
case the only area level enough to permit construction of 
an airfield was at the mouth of the Cebouse River, where 
the subsoil consisted of approximately 18 ft of muck. 
It could not be compacted; the only answer appeared to 
be a blanket of sand. The nearest sand lay across the 
river, which was subject to rapid rises. The answer 
appeared to be the construction of a sand bridge across 
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Considerable publicity , 
been given to the rather ,. 
turesome air-borne opera: 
at Tsili Tsili and other 4, 
tions in the Markham yoy, 
of New Guinea, and ty + 
Broadway landing in By, 
In the former operation, r: 
naissance was made op 4 


A Gutper Loap or TRACTOR AND GRADER WILL SOON START FOR A 


New Jos tn THE Enemy's Front Yarp 


the river and the transport of some 66,000 cu yd of sand 
by carryall and dozer to the runway location to form a 
sand blanket in excess of 2 ft thick. The rainy season 
was at hand. They were all worried that even a slight 
rain might cause a rise, wash out the sand bridge, and so 
prevent the building of the field. General Davison, as 
fine a man as has ever existed in this Army, and deeply 
religious, said, ‘I'll take care of the weather,’’ and he did. 
On the last day of the deadline, with the sand blanket 
laid and fine-graded and the last planks of portable steel 
landing mat going into place, the heavens opened up and 
a deluge came down, but the airfield was built. 

One other element of the situation in North Africa was 
the desirability of constructing one or more decoy fields 
in connection with each regular field. This was easy, as 
most of the fields were unsurfaced, and the simple scrap- 
ing of the ground gave a satisfying representation of a 
field. This was rendered more real by a little activity 
such as lights, etc., at night, which fooled the Germans 
into bombing the decoy field instead of the real one. 


WORK IN OTHER THEATERS OF OPBRATION 


Crossing the world to China, we find Brig. Gen. S. C. 
Godfrey, Air Engineer of the China-Burma-India Air 
Service Command, who has been until lately in charge for 
the Air Forces of airfield construction in China. The 
advance fields there were wholly constructed, without a 
single exception, from materials found locally. The one 
product available in almost limitless quantities was 
coolie manpower. At one time over 300,000 Chinese 
were employed in the simultaneous construction of five 
airfields. This was done by the laborious process of 
breaking stone by hand, carrying the appropriate Tel- 
ford-Macadam sizes to the runway location in baskets, 
and placing them in the field by hand. These fields have 
ample load-bearing characteristics, but because of lack 
of proper surfacing materials they are both rough and 
dusty. The only practicable surface found locally, up 
to the present time, has been a Tung oil preparation 
available in limited quantities and extremely expensive. 
It does, however, alleviate the dust nuisance to some ex- 
tent. However, within the past few months it has been 
found necessary to surface some airfields with asphalt, 
flown in for the purpose. 


ground, some preparation 

field was made with the a« 
tance of local natives anq ; 
reconnaissance party: and} 
Engineers with their equipm 
were flown in with C-47’s 

the latter case, a carefy 
worked out program of gj 
landings at two locations 
upper Burma—Piccadilly 
Broadway—had to be aby 
doned at the last moment 


cause the Japs had apparent 
— got wind of the proposed us Par 
Piccadilly and had obstruct er to 
the entire open space with logis bY 
Consequently all the arri\ 
were put in at Broadway. While this landing was x Thur: 
cessful, it did result in a number of casualties to qPROW! 
gliders, personnel, and materiel of the Engineers. eling 
A report submitted by an Aviation Engineer bajm™eted 
talion illustrates the construction of a typical advance iden 
landing ground in Normandy. The battalion wage by” 
assigned the job of building a landing strip 4,800 ft \a ty, wl 
by 250 ft wide with a parallel parking apron 2,000 it! t the 
by 200 ft wide. Access roads and one drainage structu ms. 
were included in the job. The reconnaissance revea Ne re 
that the soil was generally sandy loam underlain by cls els we 
The strip was laid out with a maximum grade of 1.5 D 
However, it crossed no less than 15 of the formida k, am 
Normandy hedgerows, and two sunken roads. _Inclu m s 
in the area to be cleared were 11 acres of orchard and fi ept 
stock-watering holes. iget. 
The clearing of the area was begun, using six D-7 « aad b 
three D-8 tractors on a line 600 ft wide. Trees we nm 
topped in the approach zone to provide a l-on-40 ghd ar fi 
angle and a 15-deg flare angle for a distance of one 1 1 hor 
All clearing was accomplished with the bulldoze ler 
although some trees were 2 ft in diameter. This phas ntar 
of the work was 80% complete in 25 hours, which: gin tre 
abled stripping to begin with the six D-7’s, using 5 ee 
carryalls. As soon as the stripping of top soil was co S we 
pleted, rough grading was begun at each end of the nm reel ; 
way. The water holes were pumped out, cleared RENC, 
excavating all unsuitable material, and backfilled wt ry 
rubble from a nearby village. The sunken roads we ch et 
also filled with rubble. Spots on the runway, wie room 
the excavation uncovered the clay beneath the lo mung; 
were excavated and refilled with 3 ft of selected backt hS 
compacted in 6-in. layers. met P, 
By the end of 51 hours of work on the fourth day, ™ spen 
grading was started by motor patrols. Also on ' —a, 
fourth day, an L-5 observation plane landed at the sout PROVO: 
end of the runway. Final compaction following the" _ t 
grading was done by wobble-wheel and 5- to 5-ton “ggg, 
dem rollers. The compacted earth surface was u* inet 
on the fifth day, and on the same day the access rouge unde 
were located and cleared. They were then graded # m the 
topped with a 6-in. gravel surface, and the entire pr" “ by 
was completed on the sixth day,-with runway 


wind-tee, and two wind socks installed. 
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ublicity 
Fate Engineers’ Odyssey to Europe—1889 
al 

| other | 
kham Vay IV. Paris and Its Exposition 

z in Bun How American Engineers Sampled the Delights of a Foreign Capital, as Recalled by 

\. Prescott Fotwe James B. Frencu, ANDREw J. Provost, Jr., and T. KENNARD THOMSON, 

Memsers Ao. Soc. C.E. 

ai alion 

‘ves al RENCH: The _ hour-and-a- NE of the main objectives of the hibits. In Machinery Hall, a wel- 
rty: anti half boat trip across the Eng- large American engineering party come—in French—was delivered by 
ir equipm ish Channel was accompanied that visited Europe in 1889 was Paris, M. Eiffel, President of the French 
1C-47's the usual amount of seasickness. tte of the renowned Centennial Exposi- Society. The response—also in 
a careful ; however, was forgotten on our tion and, to engineers, the even more re- French—was made by Mr. Chanute. 
am of oksdliival at Calais, where we were nowned Eiffel Tower. The exposition FOLWELL: One very distinct 
locations eted by the firing of cannon, and was magntficient, the French were gra-_ recollection of Paris is the visit of 
ccadilly afimgnd a special French train ready cious, and the inspections were absorbing, the engineering party to the Eiffel 
© be abulimmcarry us to Paris as soon as wehad as these reminiscences prove. But some- Tower at the invitation of the French 


ished the good lunch especially 
ared for us. Between Calais 
| Paris a stop was made at St. 
er to permit the inspection of a 
ve hydraulic-lift installation, and 
rived at Paris about 8 p.m. 


moment 
| apparer 
yposed us 
d obstruct 
with log 


the glide 
ing was su Thursday, June 20, 1889. 
alties to provost: The Jomt Party, 
eers.  (apveling de luxe, gratis, had been 
wwineer bammeected at Calais by several past- 
al advancelimmgesidents of the Société des Ingénieurs Civils de France, 
ttalion walle by Mr. Octave Chanute, later President of the So- 
{ S00 ft logmmty, who had preceded the party from America to as- 
2,000 ft ! t the European committees in formulating their pro- 
we structu RIS. 
nce revea Ve reached Paris at noon of a sizzling hot day. The 
lain bv cla els were full to overflowing with visitors to the Exposi- 
de of | Driven to taking an apartment in the Rue de la 
. formida ix, among all the fine jewelry shops, Folwell and I 
: Includefmmgpk in some other homeless members of the party, and 
ard and f kept expenses within, or close to, our allotted daily 
iget. We lived there for three weeks, and each morn- 
six D-7 a had breakfast served in a court that had turf, flowers, 
Trees waunning fountain, and often a bird or two. 
-on-40 gf ur first thought after getting settled was for mail 
of one t mhome. With it was a package from the photog- 
bulldozers her m London to whom we had entrusted our film. 
This phas ntamed no prints—only a very long sheet of film of 
, which « gi transparency, except for a small, very black space 
using 8 the end, upon which had been superimposed all the 
il was com nes we had snapped. The film had not unwound from 
| of the ru reel after the first exposure. 
cleared RENCH: The following day, Friday, was very con- 
filled wierately put down as “‘a day of rest’’ by our hosts, the 
roads wet uchengineers. But in spite of this suggestion I visited 
way, when rooms of the Société des Ingénieurs Civils in the 
1 the | mung; attended a reception offered our party by the 
‘ted backil ish Section at the Exposition in the afternoon (where 
: net Professors Crandall and Thurston of Cornell); 
th day, i spent the evening getting a general idea of the Ex- 
‘Iso on tion, which certainly impressed me as a grand affair. 
at the sout kovosT: In the evening, a dinner was tendered to 
ring the f he ol the officers of the party by Mr, James Dredge, of 
) §-ton amcon, editor of Engineering, who was largely respon- 
was usal * lor maugurating our trip and for enlisting interest in 
uccess 10a undertaking. 
graded al m the morning of the following day the party, con- 
tire proj ted by members of the French Society, was taken to 
ay marke Exposition, where opportunity was given to view a 


tion of the whole, and a few of the engineering ex- 


how the change in locale and attractions 
had a disruptive effect on the party as a 
whole. Individually the incidents were 
enjoyed to the full. Gradually, however, 
the large party began to break up and 
those who had composed it found their 
separate ways back to the United States. 
The final article in the series will cover 
this concluding phase of the trip. 
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feo Men? 


engineers, who entertained us at a 
luncheon on the lower stage of the 
tower. Ascent was by a series of 
elevators. Finally, as a special 
privilege not accorded the public, we 
were permitted to climb practically 
to the top of the structure—by a 
winding staircase inside a vertical 
steel tube. 

FRENCH: We were told that from 
this highest point the eye could see for 85 miles in every 
direction. We then all descended to the premier étage 
where a ‘‘Déjeuner and Reception des Ingénieurs Améri- 
cains’’ had been arranged by the Société des Ingénieurs 
Civils of France. This ‘‘déjeuner’’ was, in fact, an elabo- 
rate banquet (as evidenced by the menu card I still have), 
which with its accompaniments constituted the outstand- 
ing event in our Paris entertainment. The appreciative 
account of this event, as printed in the Paris edition of 
the New York Herald of Sunday, June 23, 1889, contained 
a full list of the American visitors. M. Eiffel presided with 
Mr. Whitelaw Reid, then U.S. Minister to France, at his 
right. Toasts were offered to President Harrison and to 
President Carnot, himself a civil engineer, and our Mr. 
Henry R. Towne responded appropriately in French. 
An atmosphere of international hospitality and cordial 
friendliness was manifested throughout. 

THOMSON: One of those invited told me that he was 
sitting next to a Frenchman, whose American wife 
wanted to attend the breakfast. But he told her “‘Non 
French ladies do not go to such affairs."’ She objected, 
saying that the American ladies were going. He replied, 
‘American ladies, oui, but you are a French lady now— 
so NON.” And she had to stay at home. 

Provost: A gramophone recorded all the speeches 
made, and it was stated in the local press that the record 
plates were to be sent to the Society in New York for 
preservation. It was claimed that the taking of such 
records was the first to have been attempted, and that 
it scored another success for the Paris, Exposition. 

THoMsON: Speaking of the remarkable Eiffel Tower, 
one of the two elevators running to the top was of Ameri- 
can design and construction. Its builder was the late 
Thomas E. Brown, M. Am. Soc. C.E., chief engineer for 
the Otis Elevator Company. I remember his saying 
that, to obtain this work, he felt it necessary to econo- 
mize in the design, so that whenever he wanted to go up 
he thought it was safer to ride in the French elevator. 

But one day he decided he ought to have nerve enough 
to try his own car—once. And the first person he saw in 
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perhaps 10 ft wide, which was FOLWEL" 


two men, one on each side. flection 
The large sewers were cleaned by EXP 0 
ing from the stern of a boat a Vers no eng!! 
board gate, the edges of which, ygmmmpe immedi 
lowered, paralleled the wetted perime photograp 
of the sewer at a distance of two or, gnusual 
Oe rer inches from it; water flowing rap; sidered St 
3, | through this space stirred up the de, ton (| 
< sh ; in the sewer, which was then carried p-do-the-re 
ahead of the boat till it finally reagimmst coming 
the outlet in the Seine. In the smoking ove 
sewers a similar gate was carried bya see my | 
running on rails supported by the gamete French 
walls. We left the sewer at the Bas b but I ga 
through an exit similar to the entragammat in taku 
Later a party was conveyed to Gennegimmt having 
liers, where Paris sewage was used jd commit! 
irrigating and fertilizing several hund He escort 
acres of land. Be four pac 
FRENCH: We visited the undergr mera in 
chamber housing the mechanical and sgmpeadquarter 
trical equipment for the control of @ggpousds, wh 
illumination of the fountains of the eaking En 
Scene at THE Foor or THe E1rret Tower, OUTSTANDING ENGINEERING AND position, which was explained and den mera from 
SPECTACULAR FEATURE OF THE PARIS EXPOSITION strated by the French engineers respo pstarted to 
A Sumptuous “Breakfast” Was Given for the Visitors on the First Elage of ble for its design and installation. B i he kine 
the Tower interlocked system of switches, the ext t nowhere 
sive groups of fountains could be illugameding. | 
it was the French engineer. They compared notes, only nated to create a variety of color combinations, and ¢ st morning 
to find that each had done the same paring and thought effects could be changed as often as desired. One remag ald be t 
the other fellow’s design was the safer. able set of effects was produced by annular orifices whey 6 pa 
Frencu: After the déjeuner we divided into groups issued hollow streams of water into which could be aiting for 
according to our special interests and were taken to visit jected powerful rays of light of different colors. Tha"). N 
corresponding portions of the Exposition under the guid- made the emerging water appear like molten metal. and I spol 
ance of assigned deputations of French engineers. I ious af te 
joined the party taken to see, and have explained to 4 y iden wh 
them, the exhibits relating to railroad equipment, which psted that 
were very extensive and very interesting. wing da 
The remainder of our stay in Paris followed no fixed ree pesent. [i 
schedule. On all these visits or trips, special privileges He He was vo 
and courtesies were extended to us as guests of the French iy laned th 
engineers, but no real gathering of the American engineers ise M was “ir 
as a whole took place after the Eiffel Tower reception - aie mrming m1 
and ‘‘breakfast.”’ lat perhap: 
THomson: We marveled at how clean the streets of al 
Paris were (New York streets were anything but clean mg Pari 
in those days). The gendarmes being always on the job, : t the fil 
I thought it would be a sacrilege, when we were eating bie by tl 
cherries in a cab, to throw a single cherry stone on the could no 
street. by tl 
FoLWELL: One special incident was a trip through a Be on hanc 
part of the sewer system of Paris. The entire system at tes did. 
that time totaled 720 miles, varying in size from 4 ft they m 
wide by 7 ft high to 18 ft wide by 16 ft high. Water eian at 
mains and other conduits were carried on the walls above pends have 
the water level. A narrow footway just above ordinary Tovost hil 
water level ran along one side—both sides in the case of got my phi 
large sewers. At each sewer intersection, signs were at- BS, bribes, 
tached to the walls giving the names of the streets over- ROVOST: 
head. rella to hay 
The sewer was entered at a point near La Madeleine yy had be 
through a structure at the curb, similar to a small sub- poke fluent 
way entrance, the door of which was kept locked. Steps pranged an 
led down to an inclined walk under the street, which in a wna 
turn led to the sewer in the center of the street. About 1s mi 
ten or twelve people were in our party, and we embarked hes, sae 
in a boat that was moved down the sewer by a breast EIFFEL TOWER AS SEEN FROM THE “CHAMPS DE MaRS Aandle t 
pole pushed by a man walking on the footway. After Its Height of 984 Ft (300 Meters) Has Made It for Years “ pha 
e 


perhaps a mile of this we were transferred to a large boat, the World’s Most Notable Structures 


‘ 
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ars US 
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copweLL: An especially vivid 
vjection is my arrest in the 
«3 Exposition grounds. This 
no engineering aspect, unless 
. mediate cause of the arrest 
shotographing a locomotive 
usual appearance—may be 
dered such. AsI pushed the 
you-push-the-button, 
jo-the-rest’” cameras were 
+ coming into use) a policeman 
sing over my Shoulder asked 
we my permit. I had very 
Hie French and he had no Eng- 
» but I gathered the impression 
in taking photographs with- 
¢ having obtained a permit I 
committed a serious crime. 
He escorted me (politely keep- 
sfour paces in the rear with my 
mera in his hand) to police 
quarters in a corner of the 
Where no one admitted 
waking English. I grabbed my 
mera from an Officer’s hand as 
» started to examine the interior, 
i he kindly desisted; but we 
t nowhere in reaching an under- 
anding. He asked me to call the 
ext morning, when an interpreter 
ud be there. (It was then 
bout 6 p.m. and Provost was 
aiting for me to meet him for 
immer). Next morning again no one but I spoke English 
ind | spoke plenty. Moreover, none of the shift of the 
revious afternoon was present and no one seemed to have 
idea what I was talking about. Finally they sug- 
psted that if I would come again the afternoon of the 
wing day an English-speaking official would surely be 
resent. I did and he was. 

He was volubly sorry for the inconvenience caused me, 
lamed that a license for photographing in the Exposi- 
nwas ‘“fres mécessaire’; then took great pleasure in 
tummg my photographic instrument and in suggesting 
at perhaps I would now like to purchase a license. I 
« equal pleasure in declining his suggestion, as I was 
wimg Paris the next morning; and in learning later 
at the films taken in the Exposition had not been 
iled by the curiosity of the police. 

‘could not understand why the police at an exposition 
sted by thousands of English and Americans kept no 
he on hand who spoke their language, as most Paris 
els did. I have since come to the conclusion that they 
they must have—and that they were just having a 
Me lun at my expense. Well, in retrospect I and my 
hens have enjoyed it, I am sure, as much as they did 
‘Tovost hilariously enjoyed it, most of anybody); and 
got my photographs without spending a sou for license, 
pS, bnbes, or whatever. 

kovost: On another occasion, Folwell took an um- 
la to have repairs made to its handle, which in some 
'y had been broken off. The proprietor of the shop 
poke fluent English. The preliminaries were quickly 
: anged and a day set for the article’s recovery. On 
at day, however, the proprietor was absent and no 
rc ot English could penetrate his representative. In 
Upasse, Folwell grabbed a stock umbrella, wrung 
tandle to signify a fracture; then with another em- 
mat gesture indicated replacement. The salesman 
* truly ecstatic, as only a Frenchman can be, and 
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MONUMENTAL FOUNTAIN APPEARED IN FRONT OF “CHAMPS DE Mars,” 


AT THE ExposITION 


An Engineering Inspection showed How Flow and Illumination Were Controlled 


beamed “Out, oui, Monsieur. Demain.”’ So it seemed 
that on the following day we were to reclaim our um- 
brella. 

But it was not to be. Calling on that day, Folwell was 
shown, with a triumphant flourish, a marvelous umbrella 
with a removable handle attached to which was a gleam- 
ing sword. Some time later Folwell dropped in and 
merely said: ‘‘Haben sie my umbrella fini?’’ And, that 
is how we recovered the useful object. Anyone who can 
put three languages into a mere five words, and make 
the whole thing click, ought to be able to recover any- 
thing, anywhere, any time. 

One evening, a complimentary dinner was given to Mr. 
Henry R. Towne by the other members of the Executive 
Committee, in recognition of his energy and capacity in 
presiding over the interests of the party. Among the 
last entertainments in Paris were a musicale given one 
Sunday afternoon at the palace of President Carnot, 
and a ball tendered by the Minister of Public Works, 
which was enlivened by the presence of some of Buffalo 
Bill’s Wild West Troupe. 

Although other programs were announced and exe- 
cuted by our French friends, it began to be observable 
that those taking part in them became fewer. Some, 
saturated with technical enlightenment, sought the more 
cultural attractions of Paris, or of the Exposition itself; 
others left for travel; and many had returned home. 

Some of the executive committee members went direct 
from Paris to London, where silver loving cups were pre- 
sented to Mr. James Forrest and to Mr. James Dredge. 
Each of these gentlemen had been informed only that 
the other was to be so honored. They sailed a few days 
later from Liverpool on the City of Paris with some fifty 
other members of the party. Of interest in connection 
with that crossing is the fact that the City of Paris missed 
breaking the transatlantic record by a mere three min- 
utes. 
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Refuse Disposal in 
Naples After Allied 


Occupation 


By R. C. Sweeney, Assoc M. Am. Soc. C.E. 
Lieutenant Coronet, Sanrrary Corps, U.S. Army 


HE refuse-disposal system of the Italian city of 

Naples has been based for many years on the re- 

turn of all possible organic matter to the soil. To 
accomplish this the city operated a well-planned com- 
posting plant, including administration and _ service 
building, paved composting platforms, and elevated de- 
livery and service roads. The plant is located about 5 
miles from the center of the city. Collections during 
normal times were made by a municipally owned fleet of 
70 trucks. In addition to the refuse sent to the mu- 


ARMY AND CiviLiaAN VEHICLES HAULED Repvs; 


nicipal composting plant, considerable quantities of fresh 
refuse were always removed directly to the point of use 
by market gardeners and farmers. proper disposal of military, refuse was becoming acy bor furt 

When the Germans evacuated the city late in Septem- Since the writer's headquarters operated as the hough». that 
ber 1943, they took with them a large part of the usable keeping organization for the city, in so far as the All ‘ gin 
motor transportation, leaving the city’s refuse-collection military personnel was concerned, the improvement oration 
system completely demoralized. Recovery was ex- the entire situation was a problem which fell to th Fe latter 
tremely slow, and by early December the city had _ writer’s section. However, since the municipality y f dump | 
placed less than 20 contract trucks in the service, involved, joint action was taken with the Health « rhe eer 
though it was supplementing the truck service with Welfare Section of the Allied Military Governma atract 
about 120 horse-drawn carts operated by private con- group. san , 
tractors. With the breakdown of the collection facili- THE TRANSPORTATION BOTTLES nly a sh 
ties, large quantities of refuse began to accumulate in Be securi 
the streets and alleys. The problem of removal was made In considering workable plans it was evident that (MB ji od ¢ 
more difficult because much of the garbage was thrown controlling factor in the disposal of civilian refuse y bam such 
on piles of rubble whence it could not be completely col- the limited transportation available to the city, indic having 
lected without removing most of the rubble with it. ting the necessity for short hauls whenever possiblgi,,.. barge 

In disposing of such refuse as was collected, no at- Within reason, length of haul and transportation x ble: his 
tempt was made to continue the use of the composting sot a factor in the disposal of military refuse. As they. adver 
plant because of the length of haul involved, and most were thousands of cubic yards of rubble from bom athing b 
of it was simply dumped on the paved parking areas of buildings still to be disposed of, it appeared feasibk 
a large sports center within the city. It is probable establish a number of dumps of the fill-and-cover ty 
that the Italians hoped eventually to recover the bulk using rubble for top sealing. Eventually six locati With ¢ 
of it for fertilizer. scattered throughout the city, were selected and GiB invent. 

By December 1943, the Allied military population of tablished as joint military-civilian refuse dumps. The mount o 
Naples had grown enormously and the problem of the were placed under military supervision and operated bo other w 
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for security reasons and to speed up disposal. 


LoapING GARBAGE ON A BARGE FOR DISPOSAL AT SEA BY 
CrvtLiaAN CONTRACTORS 


‘bor furnished by the city. Two of the locations were 
wh that they received primarily military refuse, and 
e was an old city dump that was revived when the 
eration of the composting plant was discontinued. 
e latter was difficult to operate because of the depth 
f dump face. 

The service was further supplemented by awarding a 
atract to a local marine contractor to barge some 
ilian garbage from water-front areas to the sea. 
aly ashort sea haul of about 2 miles was specified, both 
It was 
ealized that there would be some wash-back on shore 
rom such a distance, but at that time it was preferable 
having accumulations continue in streets and alleys. 
The barge contractor’s equipment was not entirely suit- 
ble; his operations were difficult to control; and with 
he advent of warm weather and the use of the local 
uthing beaches, the contract was terminated. 


REFUSE CONTAINERS DISTRIBUTED 


With the establishment of the new disposal points, 
tringent efforts were made to have the city increase the 
amount of equipment in use in the collection service, and 
to otherwise facilitate collections. As a part of the latter 
rogram, the Army furnished hundreds of salvaged 
metal drums to the city; these were distributed through- 
put the poorer sections in an effort to eliminate the prac- 
tice of throwing waste material into rubble piles, from 
hich its collection was difficult. 

Municipal requirements for such operations as street 
and sewer work and the movement of food were enor- 


mous, Even with the requisition of private trucks, it 


mas not until early June that the municipal refuse- 
pollection system was keeping even with civilian pro- 
Buction. At that time approximately 60 city trucks 
and 220 horse-drawn carts were in use, with daily col- 
ections averaging about 1,400 cu meters. The latter 
igure does not include the quantities that were being re- 
moved daily by individual farmers and market gardeners, 
who would collect a load along the route of their return 

their homes after delivering a load of produce to the 
market places. While these individuals as a group re- 
hoved considerable quantities of material daily, their 
ontributi m to the cleanliness of the city was not all that 
‘might have been because of their practice of discarding 
and leaving at the collection points all tin cans and other 
laterals of no fertilizing value. 


Civit ENGINEERING for April 1945 


181 


Throughout the period January to June 1944, mu- 
nicipal collections were supplemented by 5 to 15 milits 
trucks operating daily under the direction of the Head- 
quarters Sanitation Section. This military equipment 
was primarily engaged in catching up on the backlog 
in the poorer, congested sections of the city where there 
were large accumulations of mixed garbage and rubble. 
By the end of June 1944, most of the backlog had been 
disposed of, including the large accumulation in the 
sports-center area. Much of the material handled by 
the military equipment was used in the mggquito-control 
program as fill for bomb craters in sections of the city 
where the ground-water table was high, and where 
mosquito breeding was taking place in the craters. 


DISPOSAL OF MILITARY WASTES 


During all this period, further aid was given to the city 
by issuing a directive that all local Allied military units 
would utilize their own equipment and personnel for the 
transportation and disposal of their military wastes and 
would not call on the municipality for such service. 

In general, the fill-and-cover principle worked very 
satisfactorily, particularly on those operations where 
the depth of fill did not exceed 12 to 15 ft. On all the 
dumps a clean rubble top and side seal of not less than 
24 in. was maintained. Such a depth of seal was entirely 
effective in controlling flies and rats. The major source 
of difficulty in operating the dumps was controlling the 
activities of individual civilian salvagers. While the 
Army made an effort to salvage at the source all materials 
of value, considerable quantities of cardboard, wooden 
boxes, small wood scraps, and other miscellaneous items 
of use to the Italians, came to these dumps. Until mili- 
tary police controlled the situation, civilians swarmed 
over every military truck as it came into the dump area 


Fitt at Dump “C” Was Coverep witH Dirt TO PROVIDE A 
WELL-GRADED STORAGE AREA 


and threw off materials in the hope of retrieving some 
item worth saving. Such activities, until they were 
stopped, required continuous and extensive area clean- 
ups which were not required when the entire loads were 
dumped at the face of the fill. 

The dumps during their life disposed of large quanti- 
ties of material. Dump“B,’’when completed on July 1, 
1944, contained approximately 60,000 cu yd of material, 
and the site had been placed in service as a military 
truck park having a surface area of about 120,000 sq ft. 
The area had been brought to the grade of the adjacent 
streets and gave entrance to a sizable industrial area 
without the necessity of using a dangerous grade rail 
crossing. Dump “C”’ at the same time had received ap- 
proximately 40,000 cu yd of material and was reclaiming 
for future industrial use a large area Which prior to this 
operation had lain well below the adjacent street grade. 
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Proposed Substitute for River Valley 
Authorities 


By J. C. Stevens, Preswwent, Am. Soc. C.E. 
Stevens AND Koon, Consuttine Enoineers, Portianp, Ore. 
and W. W. Horner, M. Am. Soc. C.E. 

Horner AND Sutrrin, Consuttine Enoivesrs, St. Louts, Mo. 


other basins than the Tennessee is apparently not 

universally acceptable. It is considered to be in 
conflict with the many state interests and to threaten the 
abrogation of certain state rights, particularly those of 
water, which have been jealously guarded since the 
founding of the country. The ‘Authority’ principle is 
decidedly undemocratic, since all development is in the 
hands of a small group appointed by the President, with 
no direct responsibility to the people of the basin. Con- 
gress does little more than supply the funds. Once estab- 
lished, a Valley Authority is a federally sanctioned dicta- 
torship, as regards both physical and financial control 
of the entire river basin. 


Ton expansion of the “Valley Authority’’ idea to 


TO SEPARATE PLANNING FROM OTHER FUNCTIONS 


The preparation of a comprehensive plan of develop- 
ment of the water resources in a river basin, with justice 
to all interests concerned, cannot be accomplished unless 
the affected states have an opportunity to participate in 
the proceedings and join an authoritative agency in the 
preparation of that comprehensive plan. Such an 
agency's authority should be limited to the preparation 
of the plan. There is no necessity whatsoever for giving 
it the additional authority to construct, operate, and 
maintain the projects after their completion. These 
responsibilities should be assigned to the various federal 
and state offices in whose field of action they naturally 
fall. The agency’s only continuing authority would be to 
see that these projects are operated for the purpose, and 
in the manner, originally proposed and to pass on changes 
subsequently proposed in the comprehensive plan. 

Coordination of operation can be insured by mutual 
agreements between operating agencies such as are now 
in evidence between the Bureau of Reclamation, the U.S. 
Corps of Engineers, and the Bonneville Administration 
in the Columbia River Basin. The Northwest Power 
Pool is another case in point, wherein private, federal, 
and municipal power generation and distribution are 
completely controlled by a Power Pool Committee on 
which each power agency is represented. 

NEW AGENCY—BASIN DEVELOPMENT COUNCIL 

To effectuate such a program it is herein proposed that 
Congress shall create river basin agencies to be known as 
Basin Development Councils—for example, the Columbia 
Basin Development Council. The duty of such a Council 
would be to prepare the comprehensive plan for the de- 
velopment of the water resources of the river basin in 
question. Such a Council would actually be an “Au- 
thority’’ in so far as the development of a comprehensive 
river basin plan is concerned, but its powers would be 
definitely restricted to that function. Once the plan has 
been prepared and adopted, Congress would make appro- 
priations for such units thereof as it should determine, 
and authorize the proper agency to proceed with de- 
velopment. 

The Council should contain one representative of each 
interested federal department—notably the U. S. Corps 
of Engineers, the Bureau of Reclamation, the Soil Con- 
servation Service, the Federal Power Commission, the 
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U.S. Health Service. It would also include one rep. 
sentative from each of the states in the basin appoing 
by the respective governors. As directly representa; 
of the general public, there would be added a numbe, 
civilians appointed by the President, including a ¢ 
engineer, an attorney, an economist, a banker, anj 
representative of labor, one of which would be designate 
as President of the Council. 


OBJECTIVE, THE BASIN PLAN 


Detailed work of the Council would be carried on} 
an Executive Committee of five members who would 4 
vote their entire time to the work and receive adequal 
compensation therefor. The federal and state membe 
of the Council would be paid by the government and 
states, respectively, and the civilian members would g 
ceive compensation from the Council commensurg 
with the services rendered. 

The first step in the development of the plan would] 
a review of all of the investigations and proposals hen 
tofore made by federal, state, and private agence 
Additional investigations would undoubtedly be necg 
sary. They would be made by the several ageng 
under the advice and direction of the Council or, 
necessary, directly by the Council itself. 

The Council would have no need to develop a sy 
organization of its own, but a moderate staff woul 
suffice to analyze the proposals submitted and coon 
nate them into a workable whole. When a compr 
hensive plan for the development and control of th 
waters of the basin had been prepared and adopted | 
the Council, it would become ‘the Basin Plan” a 
thereafter no project would be constructed within 
basin not in harmony therewith as finally determined} 
the Council. 


COORDINATING THE PROPOSED PLAN WITH EXISTING 
PROCEDURES 


Carrying out of the plan, that is, actual construct 
and operation of the specific projects involved, would 
the function of existing agencies as designated by ' 
Council. Construction of federal projects would be 
ried out upon authorization and appropriation by C 
gress as a part of the regular program of the particu 
federal department concerned. Projects designated 
strictly state would be constructed and operated by stal 
agencies upon authorization and appropriation by st 
legislatures, while certain projects might be coopera! 
enterprises between federal and state governments 
Under coordinating procedures which the Council wou 
outline on interstate streams, encouragement and 4 
would be extended to the states in the developmet 
interstate compacts for the settlement of water disp" 
rather than by extended litigation. 

The program as outlined would be fully democrat 
its background and would have the further advantage 
using efficiently existing organizations within the ne 
where they have experience and capability. The e120" 
act setting up such a Council should give it such eu" 
ity and funds as are necessary to carry out the purp™ 
contemplated herein. 
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y Engineers’ Notebook 


Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


{lasting Necessary in Dismantling Bombproof Power Station 


By Bernarp R. Corpes, Yeoman Ist Crass, C. B., U.S. Navy 


le one 
In appoint ITH the shifting of the theater of operations in the through the entire 4 ft of concrete and exposed the re- 
epresentat Pacific, it became desirable to dismantle and re- inforcement. The second blast trimmed the opening 
a number cate a 3,000-kva diesel-electric power station. The to the necessary dimensions. The steel doors inside the 
iding a cif. had been located underground for emergency use center barrier protected the equipment from damage 
inker, and ring a period when it appeared possible that surface _ by the blasts. 
e designate ...jjations might be in danger. Because of com- The engine nearest the tunnel entrance was of course 
etely bombproof barriers at all entrances, it was a_ the first to be moved. It was raised from its mount 
,jor operation to break into the station. by four hydraulic jacks, placed under the base in open- 
’ ings broken out with jackhammers. The engine was 
arried on b placed on rollers and pulled, by the winch of a tractor, 
ho would ¢ onto a pair of 16 by 24-in. timber skids, which had been 
m. adequill previously placed on a well-greased steel plate. The 
ate membe 
nent and th 
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adopted INTERIOR OF PoweR STATION BEFORE DISMANTLING 

| Plan” an 

1 within (4 The underground room was tunneled out of solid rock 

termined Bnd sealed with an offset barrier made up of two rein- 
orced concrete walls 4 ft thick (Fig. 1). It was re- 
ured that the engines be moved intact to avoid pos- 

EXISTING ible damage to machined surfaces. It was possible to 
naneuver the bulky equipment within the tunnel but 

constructi rge units could not be taken through the doors in the 

ed, would barrier. 

— YY BARRIER DEMOLISHED BY EXPLOSIVES 

ion by C Demolition of the barrier was therefore essential. 


ne partict Alinement of equipment and doors made it desirable 


OBSERVING RESULTS OF THE First BLast, WHIcH ExposEep 
REINFORCEMENT 


A Second Blast Trimmed the Opening in the 4-Ft-Thick Wall 


skids were then bolted to the engine. Additional greased 
plates were placed beside the first plate, in a series, so 
that the engine could slide along on them. 

In order to get the engine in position to be pulled 
through the blasted opening, it was necessary to move 
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Capacity Traveling Crane 


esignated blast a doorway in line with the aisle within the sta- 
ated by staig™on. Two blasts were required because of heavy rein- 
ion by stagjjercement in the barrier. The first blast opened a hole 
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ENGINE Betyc Lirtep Onto TimpBer SKIDS, PREPARATORY TO 
BeInc PuLttep Over GREASED STEEL PLATES 


it sidewise about 3 ft. This was done by means of a 
winch cable, running alternately through a sheave se- 
cured to an H-beam opposite the front of the engine, 
and then through a sheave opposite the rear of the en- 
gine. While the front end was being moved, the rear 
end had to be blocked up in order to prevent it from 
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moving to the rear, and vice versa. The engine , 


pulled through the blasted opening by two tract, » 

using the steel plates under the skids to cut down ¢ . 
tion. The tractors then hauled it to the place wh. ue 
it was to be crated. All underground piping cables y ~ 


removed and crated. 


TRACK BUILT BETWEEN ENGINE MOUNTS 


After the first engine had been taken out of its moyy 
the generator mount was removed with jackhammers » 
a track was built up between the engine mounts. yg 
engine in turn was drawn from its position up to t 


front of the room, and placed on skids in the locatiolll 
where the first engine had been so mounted. This 
cedure was necessary because of the excessive work _ . 
volved in jacking the engines high enough above thai... 
mounts to allow them to be moved laterally to a D re oe 
tion over the skids. There was not enough space } - 
tween the engine mounts to allow the engines to oa 
placed on skids initially, so all the engines were brougiy = 
to the front position first. |= . 
One of the requirements of the job was to make sup E 
that the parts from each engine were crated with thy i P 


engine from which they had been taken. To insure thi 
each engine was given an identifying color and ead 
component part was paint-striped accordingly. 1) 
markings were indicated on the master materials jig 
sent along to facilitate the reassembling of the equi 
ment at its destination. 


Red Ball Highway—Artery to Western Front 


By Georce H. Barton, Assoc. M. Am. Soc. C.E. 
Capratin, Corps or Enorneers, U.S. Army 


HORTLY after the Normandy break-through and as 

the front advanced, the now famous Red Ball High- 
way was established in France to supply the fighting 
troops with ammunition, gasoline, rations, and other 
supplies necessary to wage successful warfare against the 
enemy. Rail lines had been cut, bridges were out, 
marshaling yards were blocked. Thus it was neces- 
sary to rely on motor transport. More than 500,000 tons 
of freight were hauled over this vital link. 

The eastbound Red Ball carrying supplies to the front 
came under the supervision of the Loire Section. Freight 
passing over this segment was loaded on trucks at the 
beaches or at Cherbourg and routed east to the front in 
convoys by serials. Constant speeds were maintained, 
the convoy halting at stated imtervals for first-echelon 
truck maintenance and brief rest periods. The highway 
was well posted with signs indicating that the route was 
one way and that Red Ball traffic only was permitted. 
Warning signs of sharp curves, rough craters, and slip- 
pery pavement were placed where needed. Military 
Police were stationed at all critical pomts, such as road 
intersections, entrances and exits to towns, and narrow 
bridges. These MP’s did a superb job of traffic regula- 
tion. For the westbound or return route, trucks entered 
the Loire Section at Ablis. All traffic and routing was 
supervised by the Transportation Corps, U.S. Army. 

The existing French highways selected for the Red 
Ball had an asphalt pavement 6 meters im width. This 
pavement was laid on a rock base. Originally ample 
provision had been made for drainage, both as to suf- 
ficiency and location of structures and as to side ditches. 
Generally all drainage structures were of masonry arch 
onstruction, and some date back several centuries. 


The alinement of the highway would not be consider 
good under modern standards, as curves are sharp and 
sight distance is poor. This is further complicated 
narrow entrances and exits to towns and villages, as wel 
as by narrow streets and right-angle turns. No | 
passes were feasible under existing conditions, in view d 
the time element involved. Grades generally over tk 
route did not exceed 7%. However, the combinatior 
alinement and grade tended to slow traffic along certas 
stretches as well as to create hazards of operation. 


PREVIOUS CONDITION OF THE ROUTE 


During German occupation, normal maintenance 
the highway had been greatly reduced. Althougi 
drainage work had been carried on, surface treatm 
involving needed application of asphalt was omitt 
Surface repairs had consisted mainly of patching, | 
lowing the French cantonniére system whereby 
worker is responsible for approximately 6 kilometer 
Absence of constant traffic and of surface treatment ha 
caused the pavement to become “‘dead’’ and thus read 
for rapid raveling and disintegration under heavy trail 

Fighting along the road, which preceded its use a4 
main supply route, left many crater holes caused ! 
mines and bombs, damage to pavement from velics 
exploding and burning up in place and from bullet hole 
caused by plane strafing and other machine-gun ope 
tions. A number of bridges were destroyed by bom 
or demolition; these had been hurriedly replaced oy 
timber trestles or Bailey bridges as the Army W™ 
through. 

Heavy Army traffic and the early supply traffic be 
fore any but the most necessary repair could be effecte® 
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ced rapid disintegration in the form of raveling and 
WO tractys “a pot holes. Side drainage was badly mutilated 
t down fr ning to necessary convoy parking on shoulders and in 
Place whe side ditches. 
Cables well come of the major problems confronting repair and 
sntenance units have already been mentioned. These 
= ve further accentuated by constant heavy traffic, 
TS ere pes 
Ling it extremely difficult and hazardous to work. 
of its mou k of operating quarries to provide proper and suf- 
ammers aE rock for patching necessitated the use of small 
UntS. Ead@ock piles of stone that had been spotted along the 
MN Up to tite and side roads for normal repair. 
the locatigl ; major problem in the early stages of operation 
- This pr s the lack of suitable equipment for the type of work 
ive work iB olved, Virtually no equipment for asphalt work 
above theillher than a few small items obtained from French au- 
Y to a po rities) was immediately available. 
h space b For repair and maintenance of both eastbound and 
igines to MHB.cbound routes, there was available to the Loire Sec- 
rere brought » one battalion from the 365th Engineer General Ser- 
Regiment. Because of the condition of the high- 
© make sug... proper and ample equipment was necessary at once 
ed with thd carry out the work satisfactorily on 275 km. This 
> insure thi »inment was brought in from the beaches. 
or and cag ‘Disintegration was accelerated on the eastbound 
lingly. TMB ste because the “‘payload”’ traveled this route as com- 
1aterials -.d with ‘empties’ on the westbound; thus two com- 
f the quis nies of troops were assigned to the eastbound route and 


e company to the westbound. A coordinated plan of 
tion was set up and followed, which included the fol- 
wing provisions : 
Each platoon was allotted a definite section of 
wd, based on the condition of the road and the antici- 
ted necessary work. 

The platoons were broken down, utilizing squad 
ganization, into three working road-repair groups, 

h group served by one dump truck. 


e considere Platoon and squad leaders were furnished with 


e sharp aM@Mooly phrased instructions as to performance of the 
uplicated OHMBork involved. Platoons were supplied with ne 
AgeS, 85 WAEBols, brooms, and one ‘‘Littleford’’ asphalt kettle each 
is. No | mplete with sprayer. Platoon activity was super- 
5, VieW by company commanders and the battalion com- 
lly over ander 
nbinatior 4, A central asphalt plant was set up to provide a 
long certamintrolled premix for replacement of surfaces over 
tion. ater holes and for pot-hole patching. This plant 
: duced at the rate of 50 tons of premix material in 8 
4i 5. 
itenance The plant was located in an existing quarry that had a 
Althougi ck pile of several thousand tons of 3-in. rock, ac- 
e treatme@mulated under German occupation. This rock, a type 
as omitt trap well suited for the work involved, was loaded by 
itching, | K+ bulldozer onto a timber ramp set into the stock 
hereby le, then gravity fed into a mobile secondary rock 
kilometer usher adjusted to provide crusher run from 1'/, in. 
atment 2a to fines. From the crusher, rock went by conveyor 
thus rea! 1 bin, thence to a mechanically driven rotary drum 
tavy tral ier, thence to a portable mixer. Asphalt (RC-3) was 
its use by hose from a 1,250-gal distributor stationed 
reget ar the mixer. Since the mixer had been damaged by 
om vehiCeHife fire, it was necessary to utilize the distributor for 
bullet a ang and supplying asphalt. From the mixer, pre- 
“gun ops" Be" ¥as loaded into trucks by gravity. It was found 
ny be mubmest the run of the crusher, including all fines, provided 
replace best all-purpose mix under existing conditions. By 
\rmy We" B@ezht, 5% of asphalt was used in the mix, but this per- 
Was varied slightly from time to time. 
eye Ve platoon operated the premix plant, and provided 


ips for seal coating and skin patching. The premix 
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PREMIX ASPHALT PLANT WAS LOCATED IN A QUARRY 


plant was the first, and up to the time of writing, the 
only complete premixing installation operated on the 
continent by the U.S. Army. 

5. Coordination between plant and working crews 
was of primary importance, in order that the plant 
might not be kept waiting for trucks, or the truck crews 
kept waiting for the premix. This was accomplished by 
stockpilmg small quantities at sites that would probably 
be worked on within a 48-hour period. 

The following types of work were performed: 

(a) Replacing the surface over craters, and pot-hole 
patching using premix—or roadside mix for the most 
easterly part of the routes. 

(6) Seal-coating raveled areas and those areas begin- 
ning to show disintegration, but not to the pot-hole 
stage. 

(c) Drainage, consisting of reopening side ditches, 
also continuous maintenance of the small French side 
drains which extend from the metal roadway surface 
across the shoulders to the side ditches. This last was a 
constant operation because of their intermittent destruc- 
tion by convoy parking. 

(d) Bridge rehabilitation and maintenance. 

(e) On rainy days, when it was impractical to make 
an asphalt patch, an expedient patch consisting of a 
mixture of clay and fine gravel was placed in the larger 
chuck holes as a temporary measure. This expedient 
patching prevented many accidents, speeded up traffic, 
and was directly reflected in reduced Ordnance mainte- 
nance of vehicles. 

(f) Mud removal at service points and bivouac areas. 
After the rainy season set in, much emphasis was placed 
on drainage, particularly in keeping open side drains 
mentioned in item (c) above, in order to prevent water 
from seeping below the pavement and causing further 
disintegration. On days when it was impractical to 
do asphalt work, drainage received first priority. 

6. For each working crew, an MP was provided to 
control traffic while it passed the site of the work in order 
to avoid accidents and protect workmen. The MP was 
furnished with a ““Maintenance”’ sign, which was placed 
approximately 200 ft to the rear of the group and facing 
traffic. 

The Red Ball Highway in the Loire Section has prob- 
ably been subjected to as heavy and concentrated traffic 
as any similar highway in history and has stood up re- 
markably well with the maintenance provided. Vehicles 
using the highway ranged from jeeps to 70-ton (loaded) 
tank retrievers, and included half tracks as well as every 
other type of motorized vehicle used by the U.S. Army. 
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SOCIETY AFFAIRS 


Official and Semi-Official 


More Society Assistance 


Tue Socrety should and does respond to many calls for assist- 
ance coming from members of the engineering profession. Two 
recent instances may be cited, both in connection with proposed 
state legislation affecting engineers. It will be noted that the sup- 
port of the specific legislative bills was by citizens of the state, while 
information concerning the Society’s documents on which the bills 
were based was furnished by a member of the Society’s Head- 
quarters staff. 

In January, the Massachusetts State Engineers’ Association, 
Inc., introduced a bill in the Massachusetts Legislature calling for 
an increase in the salaries of engineers in state employ. Its recom- 
mended salaries were based on the Society’s Classification and 
Compensation Plan adopted by the Board of Direction July 18, 
1944 (Crvm. ENGINEBRING, August 1944). 

A legislative committee hearing was held February 1 in Boston. 
Upon request of the Massachusetts State Engineers’ Association, 
Allen P. Richmond, of the Society’s staff, attended the hearing and 
explained the authoritativeness of the Society’s Classification and 
Compensation Plan. 

The Northeastern Section was represented by Prof. Emil A. 
Gramstorff, member of the Section’s executive committee. The 
chairman of the Section’s Committee on Employment Conditions, 
Oscar S. Bray, also attended the hearing. They spoke, however, 
as citizens of the state and as registered professional engineers in 
Massachusetts. Many engineers employed by the state spoke in 
support of the bill. No opposition was voiced at the hearing. 

Two weeks later, assistance was given in another state in a 
different field. Mr. Richmond attended a judicial committee hear- 
ing in Concord, N.H., at the request of Representative Ned Spauld- 
ing, consulting engineer, who had introduced a bill providing for 
registration for professional engineers and land surveyors. (At 


present, New Hampshire and Montana are the only states with 
engineering registration laws.) The bill as originally introdyes 
in the New Hampshire legislature was essentially the latest ediris 
of the Model Registration Law. : 
It was the function of the staff member to indicate the author: ane 
tiveness of the basic Model Registration Law, to answer quest : rest | 
as to the workings of registration laws in other states, and tp. 
mate, upon request, the probable effect of amendments which wes 
proposed during the hearing to make the New Hampshire bil} now och, 
acceptable for the initiation of engineering registration in the sy sales 
Among the many engineers who appeared in support of the » 
posed bill, as amended, were Representative Spaulding: y 
Williams, Chief Engineer, Public Service Company of \, - 
Hampshire; P. A. Shaw, M. Am. Soc. C.E., Engineer and Sup thei 
intendent, Manchester Water Works; Commissioner F. E. Eve, wy 
M. Am. Soc. C.E., of the New Hampshire State Highway Depa 2 
ment; Daniel Dickinson, Chief Engineer, New Hampshire Sty Fi the 
Highway Department; Harold Langley, Bridge Engineer, \x | 
Hampshire State Highway Department; and many others 
architects also gave wholehearted support to the bill as amends at Br 
Professor Albert Haertlein, M. Am. Soc. C.E., secretary of ty a 
Massachusetts State Board of Professional Engineers and Lay i 
Surveyors, also appeared by request and described the experienc 
of the Massachusetts Board in adminiStering its registration a 
No opposition to the bill as amended was voiced at the hearing mr 
Second vice-chairman of the New Hampshire judiciary oa. ..... 
mittee is Representative Charles A. Holden, M. Am. Soc "sie 
His counsel to the staff member was very helpful in preparig - 
material for presentation to the judiciary committee. It is inte = 
esting to note that there is no state engineering society in Nea 
Hampshire. 


E.C.P.D. Issues Twelfth Annual 
Report 


AMONG current activities noted in the Twelfth Annual Report of 
the Engineer’s Council for Professional Development are voca- 
tional guidance for returning veterans and a plan for accrediting 
the programs of technical institutes. The report covers all Council 
matters up to September 30, 1944. 

According to the report of the Committee on Student Selection 
and Guidance, “‘to serve the veterans adequately will require all 
the facilities at our command and will involve a considerable ex- 
pansion of our subcommittee structure. ... Veterans are gravi- 
tating naturally to facilities existent in their own localities. . . . 
Guidance, particularly of an informational character, should be 
made available to high school principals and guidance officers. 
Informational material should be given concerning the profession, 
its requirements and responsibilities, college and Veterans Ad- 
ministration centers where engineering tests are given, and a list 
of local subcommittees of this committee.... A pilot survey of 
some two hundred high schools in New York State reveals that these 
schools need and want this information. The fact that there are 
25,000 high schools in the United States gives an idea of the scope 
of the problem.” 

The measurement and guidance project of the Committee, which 
is being carried on under the direction of the Carnegie Founda- 
tion for the Advancement of Teaching, is directed to the develop- 
ment of a battery of tests to aid in the proper selection of students 
for engineering. During the first year of operation of the project, 
eleven colleges of engineering cooperated in the work. Fifteen in- 
stitutions in the United States and Canada have evidenced in- 
terest, and their inclusion in the projects awaits official sanction of 
the Advisory Committee. It is planned to extend the services 
offered by the project, as the Carnegie Foundation feels that the 


tests are now sufficiently developed to warrant a considera 


wider application. ast re 
Accreditation of the curricula of engineering colleges, which ‘%o to 

been the major activity of the Committee on Engineering Sc! be r 

for many years, was held to a minimum last year because ‘tgggpestruc' 


Committee believes that engineering colleges cannot be fairly judged 
while operating under war conditions.” 

The Subcommittee on Technical Institutes completed ans 
clusive study of the present status of education of the technica padition 
institute type in April 1944, and a new subcommittee has been enter 
pointed to bridge over the war period and to formulate plans! mula 
accrediting educational programs of the technical-institute typ A cons 

A revised ‘‘Reading List for Junior Engineers” was a significa ¢ On-s 
contribution of the Committee on Professional Training dun apresse 
the year. ar cit 

Principal developments during the year affecting employ™« 
conditions of engineers in the United States and Canada are na 
ered in a report of a special committee of E.C.P.D. pu be 

What E.C.P.D. can do to make the program of profess « lorw 
development more effective, and what the constituent orgal ft | 
tions did during the year toward furthering the objectives of £4 
P.D., are covered in brief reports submitted by representatives 
these organizations. 

The Engineers’ Council for Professional Development * € fou 


conference organized to enhance the professional status * " e thar 
engineer through the cooperative efforts of the following 280 Ex 
organizations concerned with the professional, technical, e™ on 
tional, and legislative phases of engineers’ lives: American 500" n the 
of Civil Engineers, American Institute of Mining and Met mish cx 
lurgical Engineers, American Society of Mechanical Eng eightee 
American Institute of Electrical Engineers, Engineering [nst™ a. Un 
of Canada, Society for the Promotion of Engineering Educs"  totl 
American Institute of Chemical Engineers, and the Nate la 
Council of State Boards of Engineering Examiners. a 


186 


L 
ng © 
app 
by ginin, 
rtees 
The 
a 
Ww 
= 


States with 


lly intrody 
latest edisj 


the authery 
iswer quest 
es, and to. 


nts which wes 


shire bil] ; 
On in the stg 


ort of the 
vaulding; 


Pany of 


eer and Sup 


B. Ever 
ghway Depa 


umpshire Stay 


Engineer, 
others 

Il as amend 
cretary of 


and Lan 


the experi: 
gistration | 
he hearing 
judiciary 
Am. Soc 

in prepa: 


e. It is ints 


ociety in | 


considera 


ges, which 
eering Sci 
r because 


e fairly judge 


ypleted an 


the techni 


e has been a 


ilate plans! 
stitute typ 


a significa 


‘aining dun 


employmes 


nada are 


f professios 
lent orgai 


"tives of 
esentatives 


lopment 1s 


status of u 


wing nat 


inical, educa 


prican Sx 
and Met 
‘al Enginet 


ring Institut 
1g Educatw 


the Natio 


1S, N o. 4 
The development of procedures to be recommended to the spon- 
ing organ ations and the administration of such procedures as 
function through the standing committees on Stu- 
n and Guidance, Engineering Schools, Professional 
ining, and Professional Recognition, or through special com- 
veees set up from time to time. 
rhe objectives Of E.C.P.D. are to coordinate and promote 


approve 


+ Selectio 
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efforts to attain higher standards of education and practice, greater 
solidarity of the engineering profession, and greater effectiveness 
in dealing with technical, economic, and social problems. 

The headquarters of E.C.P.D. are maintained in the Engi- 
neering Societies Building, 25-33 West 39th Street, New York 18, 
N.Y. Copies of the Twelfth Annual Report may be obtained by 
addressing the Secretary, R. L. Sackett, M. Am. Soc. C.E. 


ores FROM THE CAPITAL 
ional Information Transmitted 


Society Washington Representa- 
ind Believed to Be of Special 


vst to Civil Engineers. 


upities of the Society's Committee on Postwar Construction were 
vibed at the February 22 meeting of the Senate Commitiee on A p- 
migtions by E. L. Chandler, the representative of the Society in 
shington. In Mr. Chandler's statement, which follows, he refers 
Title V of the War Mobilization and Reconversion Act of 1944.” 

section of the Act authorizes ‘‘loans or advances to the States 
J their agencies and political subdivisions to aid in financing the 
‘ architectural, engineering, and economic investigations and 
ss, designs, plans, working drawings, specifications, procedures, 
j other action preliminary to the construction of public works.” 


las STATEMENT is presented in behalf of the American Society of 
| Engineers, an organization composed of more than 20,000 
vidual members. Membership is found in every state in the 


We are aware of the important part that construction plays in 
» peacetime national economy of the nation and are deeply con- 
med that there be an adequate amount of planning done before 
return of peace. The Society has a Committee on Postwar 
struction which is engaged in the stimulation of planning 
ughout the country. The Committee works through the 
ty's 64 Local Sections. As the result of this activity, we be- 
we have a good understanding of the trend in planning and 
speak with knowledge of the necessity for prompt planning of 
works. 


A NorMAL CONSTRUCTION PROGRAM 


Past records indicate that construction normally comprises from 
to 15% of the total national economy. On that basis, it 
e necessary to carry out approximately $15,000,000,000 of 
truction work per year after the war, if construction is to 
tribute its normal share. It does not appear necessary to 
| here upen the possibility of serious economic depression 
the war unless thorough preparation to guard against such a 
ition is made. Much testimony on that subject has been 
ented to Congressional Committees and the information so 
mulated is readily available. 

mstruction program of $15,000,000,000 per year will pro- 

e on-site and off-site jobs for approximately 7,500,000 people. 

kpressed in other terms, this means a living for perhaps 25,000,000 
if citizens 
History indicates that a balanced construction program for 
nation normally requires that approximately one-third of the 

tal be in the field of public works. This means that we should 

« forward to $5,000,000,000 annually of public works construc- 
0, in a well-balanced national economy. It is obvious that 

nstruction cannot be undertaken until plans for construction 
jects are prepared and ready for execution. Plans must be 

acy in advance. Planning for the type of construction project 
¢ found in the field of public works frequently requires more 

ie than the actual construction. Engineers know that to be a 

Experience during the early days of PWA proved it beyond 

In spite of the availability of money for construction 

ten the PWA program was inaugurated, it was found possible to 

mish construction jobs for only about 100,000 people at the end 
eighteen months because of the time required for plan prepara- 

Unless adequate planning for postwar construction is done 
tothe end of the war, there is bound to be a corresponding lag. 
rompt action to stimulate planning is necessary. 

‘ur records show that as of February 6, 1945, only $6,771,000,000 

construction projects had been reported as having reached the 


estion 


Senate Committee Informed of Need 


for Postwar Plans 


planning stage and that $535,400,000 covers the total volume re- 
ported as completely planned and ready for construction. Thisisa 
distressingly small figure. Unless planning is stimulated, and pro- 
ceeds at an accelerating rate, we will be confronted with a grave 
situation when peace comes. 

A few states have found themselves financially able to proceed 
with substantial planning. Some of the others should be doing 
better than they are. Some are not able to provide funds for 
adequate planning at the present time. In the areas covered 
in the second and third categories mentioned, there is evident need 
for stimulation and assistance. Delay will be costly. In many 
instances, the lack of planning does not result from lack of realiza- 
tion of the need, or lack of a desire to proceed. Legal and legislative 
obstacles frequently stand in the way of appropriation of funds 
for planning by municipalities, by special districts, and the like. 
We are not aware of such obstacles to prevent local agencies from 
availing themselves of the type of assistance contemplated in 
Title V of the War Mobilization and Reconversion Act of 1944. 

We are not advocating Federal grants for purposes of construc- 
tion. We are not even advocating gifts of Federal funds for the 
planning of local public works. We do believe in the soundness 
of the provisions of Title V, which authorizes the advancing of 
Federal funds to local governmental agencies to assist them in the 
planning of sound public works projects for postwar construction, 
with the provision that money so advanced be returned to the 
Federal Treasury when-funds for construction shall have become 
available. 

The fact that complete victory over the enemies of our country 
has not recently seemed as close at hand as was thought likely a few 
months ago is no reason at all for relaxing efforts to complete the 
planning for an adequate volume of postwar construction projects. 
Many were over-optimistic as to the progress of the war in 1944, 
and have since come to take the pessimistic view that the end of the 
war is far distant. Who can say, in the light of current events in 
Europe, that Germany may not capitulate in the very near future? 
Even if it is granted that victory may be delayed for a few months, 
or a year, or for whatever the time may be, it is still certain that 
we will have to face postwar conditions sooner or later. 


PLANNING TO AvoIp DEPRESSION 


The current slow rate of planning throughout the country makes 
it evident that there must be an acceleration if a sufficient volume 
of construction is to be completely planned and ready for execu- 
tion with the coming of peace. Construction plays such an im- 
portant part in the life of the country, that an inadequate volume 
of construction activity can unbalance our entire economic structure 
and again result in the kind of depression which is so vivid in 
our memories of the 1930’s. Construction cannot be a panacea, 
but it can do much to stabilize our postwar economy if enabled 
to take its proper place in the life of the country. 

The amount recommended for appropriation by President 
Roosevelt is a very modest amount for this highly important pur- 
pose. If $75,000,000 be appropriated and the entire amount be 
utilized for planning, it would be sufficient to increase the volume 
of postwar projects by $1,500,000,000. If such an amount of 
construction be made ready for execution in the first postwar year, 
it will provide more than 700,000 jobs for people who will, other- 
wise be jobless. Without such provision, there is little doubt but 
that federal funds will be demanded for unnecessary work or for a 
dole to an extent that will far overbalance the amount of appropria- 
tion under consideration. 
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(Continued 


AbJUSTMENTS of interest to the construction industry recently 
have been made in the organization framework of the Federal 
Works Agency. These adjustments place the Nation's No. 1 
engineering and construction agency in a position to handle effec- 
tively an expanded federal postwar construction program. Under 
its new organization and for that part of the postwar program as- 
signed to it, FWA can exert control in a manner which will assure 
that federally aided public construction will complement but not 
compete with private construction for available manpower and 
materials. The principal changes in the FWA set-up are the 
creation of a new bureau, the Bureau of Community Facilities, and 
the reforming of boundaries of field office jurisdiction so that they 
are the same for all three FWA bureaus. 

FWA retains two of the bureaus it had from its beginning—the 
Public Roads Administration and the Public Buildings Administra- 
tion. The creation of the new Bureau of Community Facilities 
actually did little more than give a new name and somewhat ex- 
panded potential duties to the existing branch of FWA which has 
had, and still has, charge of the so-called Lanham Act Community 
Facilities program. No new field offices have been organized, nor 
has the number of employees been increased either in the field or in 
Washington. The creation of the new bureau has actually re- 
sulted in a decrease in the total number of employees. 

Under the Lanham Act program, the Administrator of FWA 
has directly carried out a five-hundred-million-dollar construction 
program comprising the construction of local hospitals, schools, 
water works, sewers, etc., in communities where the impact of a 
war-induced population was great. This work has been done under 
the contract system and will so continue under the new Bureau of 
Community Facilities. 

The field personnel now under the new bureau have had years of 
experience in dealing directly with municipalities in connection 
with federally aided public works. For this reason the field offices 
of the new Bureau of Community Facilities will conduct negotia- 
tions and review applications from municipalities in connection 
with the disbursing of such federal funds as may become available 
for aid to municipalities in planning postwar public works 

The functions of the Public Roads Administration and the Pub- 
lic Buildings Administration are too well known to warrant ex- 
planation here. Should there be a federally aided, postwar, 
municipal public works construction program under FWA, the 
Bureau of Community Facilities will supervise only the construc- 
tion which could not normally be supervised by the two older 
FWA bureaus. Creation of a new bureau or agency to handle 
postwar public construction will be unnecessary. In such a con- 
struction program, the federal interest in it would be supervised as 
follows: all buildings by PBA, all city street and highway con- 
struction by PRA, and all other types of municipal public works by 
the Bureau of Community Facilities. 

In order to provide for decentralization of the three bureaus of 
FWA and to assure cooperation among its field forces, the FWA 
Administrator has divided the field into nine division areas. In 
each division a single headquarters city has been named which will 
be the division headquarters of the Division Engineers of all three 
bureaus in that division. Boundaries of the several divisions are 
now identical, whereas, previous to this reorganization, the limits 
of divisions for the different Bureaus did not correspond, and field 
offices for a given area frequently were widely separated. Where 
the work load requires, any Bureau may subdivide its divisions 
into districts headed by District Engineers. Under this decentral- 
ized operating organization already in existence, and with close 
coordination in the field divisions, the Federal Works Agency as a 
whole can be contracted as events warrant or it can be quickly 
expanded when necessary for the prompt discharge of existing post- 
war responsibilities as well as possible future postwar duties which 
Congress or the President may assign to the Agency. 

The states comprising the nine division areas of FWA and the 
headquarters city in each division are as follows: 


Division No.1. Headquarters: New York, N. Y. 
Includes Maine, Vermont, New Hampshire, Massachusetts, 
Connecticut, Rhode Island, New York, New Jersey 


VoL ts, No 


Federal Works Agency Reorganized 


Division No.2. Headquarters, Washington, D.C. 
Includes Pennsylvania, Maryland, Delaware, Virginia, y 
Virginia, District of Columbia 


Division No.3. Weadquarters: Atlanta, Ga. 
Includes North Carolina, South Carolina, Georgia, Py, 
Tennessee, Alabama, Mississippi 


Division No.4. WHeadquarters: Chicago, II. 
Includes Ohio, Kentucky, Indiana, Michigan, Illinois, Wix 


Division No. 5. Headquarters: Kansas City, Mo, 
Includes Minnesota, Iowa, Missouri, North Dakota s 
Dakota, Nebraska, Kansas 


Division No.6. Headquarters: Fort Worth, Tex. 
Includes Arkansas, Louisiana, Texas, Oklahoma 


Division No.7. Headquarters: San Francisco, Calif. 
Includes Nevada, Arizong, California, Hawaii. 


Division No.8. WHeadquarters: Seattle, Wash. 
Includes Montana, Idaho, Washington, Oregon, Alaska 


Division No.9. Headquarters: Denver, Colo. 
Includes Wyoming, Colorado, Utah, New Mexico 


The Commissioners of the three bureaus of FWA are: P, 
Roads Administration, Thomas A. MacDonald; Public Buij 
Administration, W. E. Reynolds; Bureau of Community Fa 
George H. Field. Mr. MacDonald is an honorary member of 
American Society of Civil Engineers and the other two con 
sioners are members. The Administrator and his staff of F' 
remain unchanged. Maj. Gen. Philip B. Fleming is Administra 


Baird Snyder, Assistant Administrator; Alan Johnstone, Geox 


Counsel; E. E. Hall, Executive Officer; and Colonel Wn 
Carey, Chief Engineer. 
Members, Am. Soc. C.E. 


Two Great Engineers 


AN INTERESTING incident bearing on the indebtedness of Ga 


George W. Goethals, M. Am. Soc. C.E., as head of the Pana 
Canal construction to his predecessor John F. Stevens, Hon. } 
Am. Soc. C.E., is recounted in the September 1943 Oregon 
torical Quarterly. In it William H. Galvani, an engineer of 
standing in Portland, speaks of meeting General Goethals t 
at a reception in 1922, and hearing him repeatedly introduc 
guests as the “Genius of the Panama Canal.” In the words 
Dr. Galvani: 

“This, the moment we were left to ourselves, brought up t 
subject of the Panama Canal, President Roosevelt, and Jot 
Stevens, to whom he referred as his ‘great predecessor,’ and ! 
to a one-time chief of mine. And here, to my great surprs 
General Goethals made this astonishing statement to me 

“*Do you know that there is nothing so annoying to me as! 
statement so generally made in my presence that I am the ‘Ge 
of the Panama Canal’—I do not like it. Frankly, it is a fact‘ 
Mr. Stevens devised, designed, and made provisions for p" 
tically every contingency connected with the construction 4 
subsequent operation of the stupendous project, and, whe 
turned over the office of Chief Engineer to me, everything ¥# 
the very best working order or ready for the successful prose“ 
of the work—my effort was to see that the project, as conce! 
designed, laid out, and duly recorded, was carried out accorams 
submit required reports, approve expenditures, fill vaca 
It is therefore to him, much more than to me, that justly de 
the honor of being the actual ‘Genius of the Panama Canal 
not me.’” 

Other references to this same appreciation of Stevens are ™ 
tioned in the article. Thanks are due to R. H. Corey, M * 
Soc. C.E., for calling attention to these reminiscences 


General Fleming and Colonel Carey ¢ 
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| Reading List Issued by E.C.P.D. 


READING List for Junior Engineers” has been issued by the 
. Committee on Professional Training of the Engineers’ 
at for Professional Development. The List, which is printed 


Virginia, y ; rm , revision of the original 1936 list. It covers natural sci- 
ohilosophy (including religion), economics and sociology, 
‘ol yy, business and industrial. management, literature (in- 
z poetry, essays and fiction), history, biography, travel, and 


arts 


4 


cOrgia, Flor 
Comn 
and volumes difficult to obtain. Modern “best sellers” 
been eliminated, but each year the Committee plans to 


rks 


aisO 


nos, Wise , in mimeographed form, an addition to the printed listing, 

tue current best sellers. After five years on the addenda, a 

D kots ok will be eligible for transfer to the master reading list or for 
ation and discard. 


preparation of the list, the “‘guiding of the young engineer to 


NATURAL SCIENCE 


Acexts. Man the Unknown. Harper, 1935. 
alif. ents a synthesis of what psychologists, biologists, chemists, and phy- 
sve learned about the nature of man, and then goes on to show how a 
r healthier race may be developed 


evince, LOGAN. The Haman Body. Knopf, 1937. 
lly interesting book on the intricacies of the human body for the 
Alaska vjult reader. To be read for an intelligent understanding of one’s body and 


she mechanisms that make it go. 
voree-WeTnam, W.C. History of Science and Its Relation to Philosophy 
and Religion. Macmillan, 1929. 
4 olution of scientific thought and research from dawn of history in Baby- 
, and Egypt, through the speculations of Greece, and past the blind 
{the Middle Ages to the present. 


‘A are: Py euix. C.G. Origin of Species. London, J. Murray, 1859. 
‘ublic Buil e preservation of favored races in the struggle for life. 
unity Facilit Kev, Paut. Microbe Hunters. Harcourt, Brace, 1926. 


graphical sketches of scientists and their work in the field of bacteriology 
member and microscopy. Accurate yet adventuresome style. 
er two con moton. A. S. The Nature of the Physical World. Macmillan, 1928. 


s staff of FI akes up both relativity and the quantum theory and traces the effect of 
Administrat modern concepts on Free Will and Determinism. 

on A. AND INFIELD, L. The Evolution of Physics. Simon and Schuster, 
nstone, Genet 1938 


eeks to deal with the great revolution of this century's interpretation of the 
realities behind physical events. It is an attack on a position of enormous 
ficulty and has been conducted with remarkable and at times brilliant 


olonel Wr 
lonel Carey a 
arity 
B.S. Adventures of a Biologist. Harper, 1940. 
xe author tackles in this book some of the unsolved problems of science 
snd human destiny. It is compounded from his broadcasts, lectures, and 


essays over thé previous seven years. 
S ~eeN, LANCELOT. Mathematics for the Millions. Norton, 1937. 
his book is written to popularize mathematics. It stresses the historical 

edness of Gea and social aspects. After chapters on the early history of mathematics, the 
of the Pana author takes up arithmetic, geometry, trigonometry, calculus, etc., in their 

"7 various phases and explains their nature and shows how they can be applied 
‘vens, Hon fe's problem 
43 Oregon sen, LanceLtot. Science for the Citizen. Knopf, 1938. 
ngineer of Explains the topics in six main themes. These are: the story of man’s 
Goethals t oquest of time-reckoning and earth-measurement, of material substitutes, 


; {new power resources, of disease, of hunger, and behavior. Clocks, calen- 
y introduced f ars, astronomy, geometry, navigatidn, and mechanics are discussed 


In the words storically and technically. 
wrre, Bernarpo. Men of Science in America. Simon and Schuster, 1944. 
; Presents a broad picture of the growth of science in the U.S., told in the lives 
brought up f America's great scientists themselves. It covers virtually every field of 
t, and Joh ence in which Americans have played a major part during the past three 


anda half centuries. Among the scientists discussed are W. T. G. Morton’ 


essor,’ and | 
anesthetist M. F. Maury (hydrographer), E. O. Lawrence (nuclear 


great surprs 


physicist), L. F. R. Agassiz (biologist), Benjamin Franklin, Joseph Henry 
t to me F. B. Morse, and others. 
ig to me ast ‘SNER AND NEWMAN. Mathematics and the Imagination. Simon and 
chuster, 1940 
fect book of popularization in which the authors reveal some of the tricks, some 
it isa act 0 the fights of fancy, the fascinations of higher mathematics. 
sions for pr ‘INGER, Kaew. The Human Mind. Knopf, 1937; Garden City. 
nstruction § ‘sek, Hans. Rats, Lice, and History. Little Brown, 1935. 
and, whet 4 sis the biography of typhus, a disease known since 1490 during the civil 
a “asin Spain. In his discursive opening chapters, Dr. Zinsser takes up the 
ery thing we : SHonship between science and art, then the history and changing nature 
sful prosecut afectious diseases and epidemics in general. Of the fourfold relationship 
+ as concel ‘use, Tat, man, and typhus, the life history and character of the louse are 
st discuss d 
it accordimg 4 
fill vacal PHILOSOPHY 
t justly belo towne. Lewis. This Believing World. Macmillan, 1930. 
ma Canal’— ~ Ssinating account of the development of the chief modern religions. 
R. C. Meaning of Right and Wrong. Macmillan, 1933. 
wens are bopularly written volume in which a professor of social ethics at Harvard 
uA pots forth he fundamental principles of ethics as they apply to the needs of 
vorey,  * “ern life. He finds the main basis of right to be fidelity to agreements 


eS with one's self and others; the chief wrong, self-deceit. 


proper and competent sources of cultural and intellectual fields 
outside of the specific profession’’ has been foremost in the minds of 
the Committeé. It is felt that ‘‘each selection answers admirably 
the main purpose of the list, namely, to serve as an introduction to 
vast territories of human achievement and to interest the junior 
engineer in fields that may be explored with attendant cultural 
profit.” It has been assumed that most engineers will know the 
great and familiar works of literature and religion, such as Shake- 
speare’s plays, Milton’s poems, the Bible, and the novels of such 
authors as Dickens, Stevenson, and Mark Twain. 

Additional copies of the ‘Reading List for Junior Engjneers” 
may be obtained by addressing the Engineers’ Council for Profes- 
sional Development, 29 West 39th St., New York 18, N.Y. Price, 
10 cents each, or 5 cents each in lots of 50 or more. (In Canada, 
direct inquiries to the Engineering Institute of Canada, 2050 
Mansfield Street, Montreal 2.) 


Day, Ciarence. God and My Father. Knopf, 1932. 

The portrait of a hot-tempered and masterful father by an unusually out- 
spoken son. The author tells of his father's fearless relations with his God, 
his impatient endurance of his pastors, and the conflict of his high-spirited 
views with the faith of his wife 

Dimner. Art of Thinking. London, J. Cape, 1929. 

The purpose of this book is to convince men and women who are neither 
morons nor geniuses that they can nevertheless have a vigorous and inter- 
esting mental life of their own, a life that is more than the mere parroting of 
current snibboleths, which has become the popular substitute for thought. 
He convinces us that we can ourselves become the masters of the art of think- 
ing by pointing out those rare intervals ia our own mental experience when 
our insight has been the clearest 

Durant, Wirit1aM J. The Story of Philosophy. Garden City, 1933 
The essential thought of the great philosophers from Plato to John Dewey 
is readably and humanly presented. 

Epprncton, A. S. The Expanding Universe. Macmillan 1933. 

Emerson, Selected Writings of Ralph Waldo Emerson. 
Modern Library. Teacher and philosopher who influenced the American 
mind in the nineteenth century. 

Hockinc, W. E. Types of Philosophy. Scribner, 1929. 

A study in which the history of philosophy and its leading problems are 
combined through an analysis of the various types of philosophy. It is a 
text intended primarily for beginners in philosophical study. 

Link, Henry C. Return to Religion. Macmillan, 1936 
A psychologist’s account of his own conversion through the experiences he 
encountered in advising some 4,000 individuals over a period of 15 years 
in their problems of personality, happiness, love, marriage, and general liv- 
ing. 

Lin, Yu-T’anc. My Country and My People. Reynal & Hitchcock, 1935. 

LippMANN, Watter. A Preface to Morals. Macmillan, 1929. 

A book setting forth the belief that what is required for successful conduct 
in modern society is objectivity and loyalty to reality rather than to persons 
and desires, and contending that both intuition and scientific knowledge go 
to prove that virtue is the means to happiness. 

Rosinson, JAMes H. The Mind in the Making. Harper, 1931. 

Rostnson, James H. The Human Comedy. Harper, 1937. 

Sprnoza, Baruch or Benepicr. Treatise on Religious and Political Philos- 

ophy. 1670; Ethics. 1675 
Spinoza's belief—the distinction between things of the spirit and material 
things is but superficial. There is one elemental substance, and that is in- 
finite, depends upon nothing, and nothing depends on it. It is the cause of 
all, even of itself. To man God is known as thinking an extended substance. 
What is real in the individual is God. There is no free will for the human 
being. 


ECONOMICS AND SOCIOLOGY 


ARNOLD, THURMAN W. Folklore of Capitalism. Vale University Press, 1937. 
Presents ideas about social organizations, which are not regarded as folklore, 
but accepted as fundamental principles of law and economics. 

BURLINGAME, Rocer. March of the Iron Men. Scribner, 1938. 
A social history of union through invention. The influence of inventions 
and technology on our democratic institutions through 1865. 

BuRLINGAME, Rocer. Engines of Democracy. Scribner, 1940. 
Continuing “‘March of the Iron Men.”’ 

Case, Stuart. The Tyranny of Words. Harcourt, Brace, 1938. 

A book on thinking and logic, in which the author explores the field of seman- 
tics and applies his proposed discipline of language to such modern terms 
as “‘New Deal,” “idealism,”’ “‘liberty,”’ ‘‘Fascism,"’ etc. 

Cri_ps, Marguis. Sweden; the Middle Way. Yale University Press, 1936. 
An exposition of the cooperative movement in Sweden, as it affects produc- 
tion, distribution, and consumption. 

CHURCHILL, Winston. The World Crisis. 1923-1929. 

Core, G. D. H. Guide Through World Chaos. Knopf, 1932. 

The main part of the book is a discussion of the causes, both immediate and 
underlying, of the world economic depression. Mr. Cole shows that as the 
crisis is world-wide, so the remedies must be world-wide. An Englishman, he 
writes from the standpoint of a citizen of the world. 

Danre_s, JonatHan. A Southerner Discovers the South. Macmillan, 1938. 
Mr. Daniels throws light upon many questions, presenting perhaps the best 
available summary of Southern problems as they stand today. 

Fianpers, F. Taming Our Machines. R. R. Smith, 1931. 
Attainment of human values in a mechanized society. Written in a popular 
manner in simple style. A fresh view of the world's present troubles 
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Middletown in Transition. Harcourt, Brace, 


R. S., ano Lynp, H. M. 
1937 

Presents a record of forty years of change as a sequel to the authors’ earlier 
book, “‘Middletown,"’ which was “‘a study in contemporary American cul- 
ture.”” 

Marx, Kart. Capital. Charles Kerr, 1907-1908 
A critique of political economy. Written originally to make plain the fallacy 
of capitalistic economy, and still held to be the source from which anti-capi- 
talistic movements draw their constructive power 

Mann, Tuomas. I Believe 

Martin, Everett D, The Meaning of a Liberal Education. Norton, 1926. 
The author employs the useful device of describing what a liberal education 
is by contrasting it with what it is not. He writes mainly of the difference 
in propaganda and education and claims the educator and the propagandist 
have nothing in common 


Tuoreav, Henry D. The Heart of Thoreau’s Journals, ed. Odell Shepard; 
Hoyghton, Mifflin, 1927 
Walden; or Life in the Woods 


It is the handbook of an economy that endeavors to refute Adam Smith 
and transform the round of daily life into something nobler than a mean 
gospel of plus and minus 


PSYCHOLOGY 

Crane, G. W. Psychology Applied. Northwestern University Press. 1932. 

Overstreesr, H. A. Influencing Human Behavior. People’s Institute, 1925. 
How to harness psychology to the task of achieving success is the theme of 
the book. The author puts the purpose of it into such sentences as “Life is 
many things, but at the center of it all is this. It is the process of getting 
ourselves believed in and accepted."" How to achieve that end in whatever 
way and for whatever purpose is what he sets forth basing all his principles, 
arguments, and methods on the findings of psychology. 

Powys, J.C. Meaning of Culture. N. Y. Norton, 1929. 

Culture is defined and placed in relationship to philosophy, religion, and the 
art of human relations 

Sera, Duntar. Psychology for Executives. Harper, 1934 
Deals with themes such as habits and how to handle them, personality, self- 
control, and the effect of group psychology in industry 

Tratrner, E.R. Architects of Ideas. Carrick, Evans, 1938 
The purpose of this book is to justify the author's admiration for fifteen of 
the greatest theorists who have an impressive contemporary implication and 
to do away with his reader's vagueness as to just what each one of them 
stands for in the gallery of human eminence 

Vee ten, Taorstrein B. The Theory of the Leisure Class. Viking, 1912. 

An economic study of institutions, based on the simple thesis that the present 
middle-class society does not produce and consume wisely or with any sense 
of proportion 

Vireces, Morars. Science at Work. Norton, 1934 

The application of sound principles of psychology in the field of industrial 

relations 

BUSINESS AND INDUSTRIAL MANAGEMENT 

Dennison, Henry. Organization Engineering, McGraw-Hill, 1931. 

Well written and shows original observations and analysis. Presents an 
over-all picture of the whole problem rather than a discussion of specific 
situations. The intent of the volume is to encourage further development 
of the art and science of organitation. 

Harovino, C. F. Business Administration for Engineers, McGraw-Hill, 1937. 
Sets forth in the engineer's language the organization, economic, and man- 
agerial problems of the industries and public utility corporations with which 
he is likely to be associated. Outlines an avenue of executive advancement 
for the engineer - 

Watton, A. Do You Want to Be a Foreman? McGraw-Hill, 1941 
A readable analysis of foremanship, to give prospective foremen a sound idea 
of what being a foreman means—then to help them set their mind to it and 
fit themselves both in temperament and ability for the responsibilities that 
will come to them as foremen 

LITERATURE, INCLUDING POETRY, ESSAYS, AND FICTION 

Apter, Mortimer J. How to Read a Book. Simon and Schuster, 1940. 
The first section discusses reading in relation to learning and thinking, 
whether in school or out. The second part, the meat of the book, tells us 
how and what toread. The third part, called The Rest of the Reader's Life, 
deals with the basic reasons for literacy. It discusses the obligations of the 
citizens of a democracy and expounds the thesis that free minds make free 
men 

Austanper, ]., anno Hut, F. E. The Winged Horse. Doubleday Page, 1930. 
Fluently written, not too pedantic narrative of the course of English poetry, 
beginning with Chaucer down to Stephen Vincent Benet and Leonil Adams. 
The co-authors are men sensitive to poetic beauty, appreciative of the 
poets’ task, and convinced of the comforting and enabling functions of truly 
great poetry 

Barzac, Honore ve. 

1886 
A comedy 

Bener, Strsrenen Vincent. John Brown's Body. Farrar & Rinehart, 1928. 
A book-length epic poem of the Civil War. The author conveys with fine 
fervor the sense of doomed and twisted destiny which overshadows the Civil 
War or war between the states. He grasps in powerful hands the violent 
contrast between the America of Lee and John Brown and that of “‘the great 
metallic beast expanding West and East” that is the America of today. 

Buck, Peart. The Good Earth. Reynal & Hitchcock, 1931. 

Burter, Samus... The Way of All Flesh. Macmillan, 1903. 

The hero is reared in an ecclesiastical environment against which he rebels. 
The book is an attack upon the Victorian pattern of family life. 
Cuavucer, Georrresy. Canterbury Tales. Westminster, England, Caxton, 
1484 
Truth ballads of good counsel. 
Conran, Joseru. Lord Jim Modern Library, 
Page, 1916, 1923; McClure-Phillips, 1903. 
A romance of the sea. 


Paris, Charpentier, 1846; N.Y., Burt, 


Pere Goriot. 


1931; Doubleday and 
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Day, Ciarence. This Simian World. Kaopf, 1920. 
Ours is a Simian civilization. If we had not descended from the monks 
what would our world be like from the point of view of exterrestrial bes 

Dickens, Cartes. David Copperfield. Maxmillan, 1849-1850 
The personal history, adventures, experiences, and observations of De 
Copperfield, the youngster of Blunderston Rookery. 

Dostoyevsky, Feovor. Brothers Karamazov. Moderna Library, 194) 
This is considered one of the great productions of the world 
story of Old Karamazov (Russian) and his three sons. 

Frost, Ropertr. Collected Poems. Holt, 1939. 

Presents six of the author's books: (1) A Boy’s Will; (2) North of Bosts 
(3) Mountains’ Interval; (4) New Hampshire; (5) West-Running Brus 
and (6) A Farther Range. .- 

Furnas, C.C. The Next One Hundred Years. Reynal & Hitchcock 1936 

Gatswortsy, Jonn. Forsyte Saga. Scribner, 1922. 

Hirton, James. Good Bye, Mr. Chips. Little, Brown, 1934. 

Issen, Henrik. An Enemy of the People; The Wild Duck. Moder, 

Jowett, Benjamin. Plato—The Republic. Clarendon Press 1902 os 

Modern Library. 
A demonstration of justice by picturing an ideal state. 

Kre.inc. Kipling Pageant. Doubleday, Doran, 1935. 
Short stories and chapters from some of Kipling’s books, and ninety paged 
verse. Here are such immortalities as ““The Man Who Would Be Kis 
“Without Benefit of Clergy,” “Brugglesmith,” “Wireless,” aog 


Brushwood Boy.” 

Herman. Moby Dick. 

Monrtarone, M. E. Essays. London, Becker, 1943. 
These essays, tolerant in spirit, familiar and easy in style, set forth the » 
thor’s philosophy, epitomized in his phrase “‘Que-sais-Je?" and with 
of detail, draw a picture of the man himself. 

Patorave, F. T. The Golden Treasury. 

Saint Exursry, Antorns. Wind, Sand and Stars. Reynal & Hitches 

1939. 

SHAKESPEARE, WILLIAM. Plays and Sonnets. G. Routledge, 1852. 
Presents a collection of the works of Shakespeare, one of the world’s greateg 
poets and dramatists. 

Stermneeck, Jonn. Grapes of Wrath. Sun Dial, 1941; Modern Library pa) 

tion, 1941. 

A story of agricultural migrants to California. 

Louis. Modern American Poetry. Harcourt, Brace, 194? 
One of the best anthologies of American poetry. 

Van Doren, Mark. American Poets. Little, Brown, 1932. 

Selections from 57 poets from 1630 to 1930. 

Wuarton, Epira. Ethan Frome. 1911. Scribner, 1938. 

A short tragedy of the Massachusetts hills. 

Wuitman, Watt. Leaves of Grass. 

Wore, T. Of Time and the River. Sun Dial Press, 1935. 

Presents a magnificent epic of American life, and where the life of Now 
Carolina is dominant the novel is at its best. . 
HISTORY 
Bearp, C. A., aND Bearp, Mrs. M. Rise of American Civilization. Mx 

millan, 1930. 

A delightful history givimg a true picture of past events and an appreciatia 

of our great American heritage. Social, economic, and political history af 

interpretation. 

Brooks, Van Wyck. The Flowering of New England. Merrymount Pre 

1941. 

Presents a study of the New England as it has found expression in the lira 

and works of writers. 

Cuase, Stuart. Rich Land, Poor Land. Whittlesey House (McGraw-ti 

1936. 

A study of America—a vast and luxurious continent—before the coming 
the white man, competed with the forests, water erosion, destruction 
water pollution, toll of mineral and power exploitation of today and & 
implications that may be drawn from this, with respect to the need fa 
national plan of conservation, social and ec ic ¢ iderations. and of 
responsibility to future generations. 

CuurcHiILt, Winston. The Easterfi Front. 1931. 

Lasx1, Harotp J. The American Presidency. Harper, 1949. 

A scholarly analysis and interpretation of the supreme political office is 

U.S. by an Englishman privileged to observe its workings from near at ba 

and with the benefit of criticism of American friends. A penetrating stv 

and a keen estimate of the Presidency, indicating the traditions, conve 

tions, and laws in their relationship to the Cabinet and the Congress, a 

the people themselves. 

Mortson, SaAmust E., anpD ComMANDER, Henry S. The Growth of the Amer 

can Republic. Oxford, 1939. 

A general survey of United States history. 
Mumrorp, Lewis. The Culture of Cities. Harcourt, Brace, 1938. 

A survey of the history of cities from medieval times to the presest ™ 

proposals for the betterment of the city of today and tomorrow 

Totstor, L. N. War and Peace. Heritage Press, 1943. 

A prose epic of the Napoleonic wars in which are reflected the psycholog 

philosophy, and inner aspirations toward the self-release of the Russ 


people. 
Watts, H.G. Outline of History (new and revised). Garden City Publisua 
Co., 1931. 


A readable commentary on the life of man from the time of the stone ss 


BIOGRAPHY AND TRAVEL 


Beveripes, Atsert J. The Life of John Marshall. 
1916-1919; republished 1929. 
The constitutional opinions of John Marshall grew out of serious pe 
conditions, national in extent. The effort is made to relate the circumsta0® 
that required him to give to the country these marvelous state pape © 
order to understand the full meaning of his deliverances and to estimate - 
just value of his labors, it is necessary to know the historical sources o a 
foremost expositions of the constitution. In these volumes « history ae 


times of John Marshall is presented. 
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LINCOLN 


a 1S, N 0. 4 
pxt, BENVENUTO. Autobiography. Pocket Books, 1940. 
igi lived from 1500-1571. He was an Italian sculptor, meta! worker, and 


nor, This story reveals one of the most spectacular and singular careers 


she history of art. 
scurL, Winston. My Early Life; 1930. 
Thoughts .nd Adventures, 1932. 
aig Evs. Madame Curie. Doubleday, 1937. The life story of the co- 
verer of radium, written by her younger daughter. This biography is 
eissting as a record of scientific research. 
-, RH. Two Years Before the Mast. Macmillan, 1933. 
sthor shipped as a common sailor around Cape Horn to California. 
rhe eames of this voyage is an American classic of the sea and is a vivid 


ount of a sailor's life in the great days of American sailing. 
wan, DOUGLAS. Robert E. Lee: A Biography. Scribner, 1934-1935. 
¢ leader of the Confererate Army. 
HENCE T. E. The Seven Pillars of Wisdom. Viking, 1926. 
. tory of the author's political and military adventures in Arabia. 
cance. Lives. Cork University Press, 1937. 
-y-six historical biographies arranged in pairs, the life of a Greek being 
olor by the life of a Roman. A classic of biographic style. 
»,wson, Northward Course of Empire. Macmillan. 
se author because of his sound understanding of our new Arctic frontiers 
been one of the first to realize the possibilities of this Northward Em- 
ve He has written of it in a serious mood ard wishes it to be taken seri- 
iy by thougstful minds. 
Autobiography. Harcourt, Brace, 1931. 
ne life story of an American reporter, journalist, student of ethics and poli- 
. a muckraker in the days of the early 20th century. Attempts to reform 
vernment. He was a friend of city bosses, foreign dictators, youthful 
vjicals, and disillusioned, loving optimists. 
ery-Rapot. The Life of Pasteur. Garden City, 1937. 
ser Hans. As I Remember Him. Little, Brown, 1940. 
graphy of a physician, one R. S., reputed to be a friend of the author, but 
-obably the author himself. R.S. was born of German parents somewhere 
b. Westchester. The book is the story of his growth from babyhood to man- 
hood. his school days, his choice of medicine as a profession, and his work 
san interne in the slum district of New York in the 1900's. His later career 
sa bacteriologist in Siberia, Russia, Egypt, Mexico, and the Orient is 


Rraced 


ART 


usy. M. H. Simple Guide to Pictures and Painting. Dutton, 1928. 
Deals with principles of construction—design, personality, craft, tradition, 
aod the ways in which a painter works. Outlines the development of paint- 
from Byzantine to modern French. 
wey, Suetpon, AND CHENEY, MarTHA. Art and the Machine. 
Hill, 1936 
Ao account of industrial design in 20th century America. 
wey, Suetpon. A World History of Art. Viking, 1937. 
History of art im all its phases from its earliest beginnings to the present. 
Mr. Cheney has de-emphasized history as such and has attempted rather 
stress the qualities of greatness in the outstanding works of art throughout 
story 
sven. Thomas. Men of Art. Simon & Schuster, 1931. 
Includes not only an outline of art, a history of painting and sculpture but 
the author makes living figures of his “‘Men of Art” working against the 
kground of their times. 
rex, Sir Wi.tram. Outline of Art. Putnam, 1923. 
Two large volumes describing briefly the works of artists from ancient to 
xdern times. Basily read and profusely illustrated, hence can be skimmed 
through or absorbed at leisure. 


McGraw- 


GENERAL 


wer, Henry W. Concise Oxford Dictionary of Current English. Oxford 
University Press, 1926. 


$A large amount of information in very little space. 


Washington Award Goes to 
Arthur H. Compton 


[mis year’s recipient of the Washington Award—aArthur H. 
mpton, dean of the division of physical sciences and chairman of 
lepartment of physics at the University of Chicago—was 
iored at a dinner given in Chicago on February 21. The dinner 
Bs sponsored by the Western Society of Engineers, and the at- 
ndance included representatives of the leading engineering so- 
‘ounded in 1916 by John W. Alvord of Chicago, the Washington 
lis administered by the Western Society of Engineers on the 
mmendation of a commission representing the Four Founder 
sand the Western Society of Engineers. Previous recipi- 
* melude Herbert Hoover, Orville Wright, Michael Pupin, 
Modje ski, and Ralph Budd. 
A native « f Ohio, Dean Compton was educated at Wooster Col- 
Be Vhio) and Princeton and Cambridge universities. He was 
‘essor of physics at the University of Chicago from 1923 to 1940, 
‘since the latter year has been dean of the division of physical 
ences He is also consulting physicist to the General Electric 
"pany and the author of many works on X-rays and allied sub- 
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jects. In 1927 he was awarded the Nobel Prize in Physics for his 
discovery of the total reflection of X-rays and the change of wave- 
length of scattered X-rays. 

The citation accompanying the present award reads: ‘‘for his 
research and teaching in the physical sciences increasing man’s 
knowledge of the action of X-ray and cosmic-rays.”’ 


Howard Peckworth Leaves Staff for 
Chicago Post 


Tue First of April will find Howard F. Peckworth on his way to 
a challenging new position as Managing Director of the American 
Concrete Pipe Association. Mr. Peckworth, who has served the 
Society for three years as Assistant to the Secretary, and before that 
for another year as Editor 
of Crvm ENGINEERING, 
has made many friends in 
the Society during the 
course of his work. 

Although his assign- 
ments included practically 
all aspects of the Society’s 
service to the profession, 
Mr. Peckworth is prob- 
ably best known for his 
work with the Committee 
on Employment Condi- 
tions. In this function he 
has visited many of the 
Local Sections, assisting 
them to find a solution 
for their employment 
problems. His years of 
experience on construction 
work were of great assist- 
ance to him in understand- 
ing the relative insecurity 
of such engagements. 

Headquarters for Mr. Peckworth’s organizational activities will 
be in Chicago. Mr. Peckworth’s Assistant Managing Director 
will be Theodore J. Kauer, M. Am. Soc. C.E., who will have 
charge of the Washington office of the Association. 


Howarp F. PeckworTuH 


A Live Local Section Publication 
Keeps Members Interested 


Ir 1s hardly fair to single out from the many publications of Local 
Sections any one for special recognition. But perhaps it is per- 
missible to comment on one feature of The Texas Engineer, monthly 
publication of the Texas Section of the Society. Its list of personal 
items is remarkable for volume, variety, and interest. 

An example is the recent February number, consisting of a 16- 
page (plus covers) pamphlet. Of these pages, 9 cover matters of 
interest regarding members of the Section, their wives and families, 
plus some professional subjects involving personal items, briefly 
covered. 

In explanation of this fine showing it might be mentioned that 
conditions in Texas vary considerably from those in other Sections. 
The membership is large—over 900 members—and these are scat- 
tered over a large area. Then again, five coordinate subsections 
have been formed. These, scattered throughout the area, are 
comparable to independent Local Sections in themselves. In fact, 
some of the subsections have larger membership than some Local 
Sections. Then, too, a number of the Sections have what are 
known as Wives’ Clubs, which meet in the afternoon for sociability 
or philanthropic work, and sometimes in the evening for a mixed 
gathering. 

But with all these conditions considered, it nevertheless remains 
a fact that the news notes of The Texas Engineer are an achieve- 
ment of note. For this, Secretary-Treasurer John A. Focht de- 
serves great credit. Or perhaps it is the ten associate editors that 
deserve the eommendation. Significantly enough, nine of these are 
wives of Texas members. 


Connecticut Section Promotes Accuracy of Maps 
State Groups Cooperate in Preparing Code of Recommended Practice for Standards 


IN JANUARY 1943, a registered professional engineer and land 
surveyor in Connecticut reported a case to the State Board of 
Registration for Professional Engineers and Land Surveyors in 
which a preliminary topographical map, not so marked but certified 
by a registrant, was used for accurate earthwork computations. 
Errors from the use of this map were very costly. The Board pre- 
sented the problem to the Connecticut Technical Council, Inc., an 
organization composed of delegates from practically all the engi- 
neering societies in the state, and requested suggestions as to the 
solution. 


Errorts Are CoMBINED 


The Technical Council referred the matter to the Connecticut 
Section of the American Society of Civil Engineers and the Con- 
necticut Society of Civil Engineers, with a request that they ap- 
point committees to study and report on the feasibility of methods 
by which the accuracy of all maps may be indicated. The two 
committees later consolidated into one, to which a representative 
of the Connecticut Society of Professional Engineers was added. 
The State Board also appointed a Committee which collaborated in 
the preparation of the Code. 

The Technical Council indicated to the Committee two possible 
procedures: 


1 Legislative action 
2. Adoption of a Code of Recommended Practice for Standards 


of Accuracy of Maps 


The latter procedure was adopted with the belief that voluntary 
action along ethical lines was preferable to compulsion which would 
result from legislative action. 

The Committee made an extended study of various suggested 
forms of a code, consulted with engineers in the utility, municipal 
and educational fields, as well as those in private practice, before 
presenting the code for final approvals. The Connecticut Section 
and the Connecticut Society approved the Code before it was sub- 
mitted to the Technical Council. After favorable action by the 
latter, the State Board approved it and voted to mail copies to all 
registrants holding combined Professional Engineer and Land 
Surveyor, and Land Surveyor certificates, and to all town clerks 
within the state. The Board also is sending copies to all registra- 
tion boards in other states and many leading engineering schools to 
give the profession in other sections of the country an opportunity 
to benefit from the exhaustive study of this problem made in Con- 


necticut. 


Broap OUTLINED 


The Code covers maps and plans which may become public land 
records, be used as court evidence, or represent data acquired, as- 
sembled, or calculated for a client by a land surveyor. If properly 
established and followed, these standards will be decidedly heipful, 
not only to the map maker and his clients, but also to those who 
may in the future use such maps. 

The general purpose of the Code is to present uniform methods 
and procedures by which maps may be classified and identified ac- 
cording to specified degrees of accuracy. It also will place limita- 
tions on maps for purposes not anticipated by the surveyor when 
the survey was made. Use of code classifications will tend to 
reduce or prevent unfair competition. It also will permit the 
surveyor to present standards which are considered as meeting the 
requirements of his client. 

In establishing classifications, consideration was given to the 
equipment and methods in relation to the type of project, the 
available funds, and the purpose for which the map is required. 
No complete description of surveying techniques is given in the 
Code, nor can definite information be given as to the methods of 
determining the classification for a particular project. Experience 
must be acquired to select the proper classification and assure the 
necessary checks and refinements consistent with the specified 
accuracy. 

The Committee includes a foreword describing the Code and 
making recommendations as to its use. The various classifications 
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of maps and corresponding control employed are given in the fol 
ing list: 


type of survey and map, retommendations as to instruments usd 
and procedure to obtain the desired results, as well as ratios ; 
formulas. The following is an example of one of the classificati. 


1s, N 


Class AA. Precise Transit Surveys 
Highest degree of Accuracy 
Class A-1. Transit Surveys 
Location, property and development surveys with high deg, 
of accuracy 
Class A-2. Transit Surveys 
Location, property and development surveys of Teasona’ 
accuracy 
Class A-3. Transit Surveys 
Stadia surveys 
Class B. Reconnaissance Surveys 
Class C. Aerial Reconnaissance Surveys 
Class D. Compilations 
Class E. Sketches 


Each classification includes descriptive matter on the partic 


Crass A-l. Transir Surveys 
Purpose 

To present data with a high degree of accuracy in 

a. Maps showing location, property and development 
veys of the better type, carefully executed with equipment 
proper adjustment and with proper attention to the reductig 
of errors. 

b. Maps involving smaller areas than those of Class As 
with an accuracy lower than that of Class AA. 


Instruments and Equipment Used 
Transit or plane table with telescopic alidade 
Telescopic level 
Steel tape 
Thermometer 


Procedure 


Base maps on closed and adjusted traverses and show only 
accurately measured lengths and directions or compute 
lengths and directions based on the closed traverse. 

Use a transit or plane table with telescopic alidade with 
suitable control in locating details or sketching contours 

Use points established by tape traverse for horizontal co 
trol. 

Use bench marks established by telescopic level for vertical 
plane-table control if large area is involved. 

Indicate deed references and deed dimensions on mg 
although they may differ from the results of the survey. 

Note on map data from a previous survey or from work iy 
others, indicating if any of previous data have been checkeda 
whether any differences have been discovered. 

Note on map level datum used. 


Survey Accuracy 


Traverse 

The position closure after distribution of azimuth em 
should not exceed 1:10,000. 
Levels 

Discrepancies between forward and backward runs shou 
not exceed four one-hundredths feet times the square root 
length of section in miles. 


Map Accuracy 
The limits of error in any map shall not exceed '/i inch be 
tween points as scaled on the original map. Reproductioa 
methods by wet process and so-called blue prints, and othe 
copies may show greater overall errors due to distortion caus® 


by moisture and therefore should not be scaled. - ected 
The elevation error shall not exceed one-half the con® Bis: 
interval. The ci 
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S 4 convenient check of contour accuracy is to run a test pro- 
«across a mapped area. Then plot this profile and compare 
, with a profile scaled from the map. At least 90% of the 
aoints tested should be correct within one-half the contour 
interval 
aie b oer a heading ““General Data,” the Code makes certain recom- 


ons with respect to methods of showing the direction of 
titles on maps, certification of code classification, and nota- 


4 


n ma] 

» Code Committee has been appointed as a standing com- 
se to review the Code from time to time and report to what 
- + is being followed, whether or not it is effecting the desired 

to recommend such changes as may be necessary to ac- 


with high dep, 
t it is 
ts, and 


S of reasong lish its purpose. If, after trial and possible modification, the 
is accepted by a majority of the engineers and land surveyors 
onecticut, but voluntary procedure does not prove completely 

rive, the Committee will recommend that Technical Council 
the necessary legislation to make it a law in the state. 
\-lnowledgment is made in the Code of the cooperation and 
vice rendered to the profession by the Connecticut Section of the 
scan Society of Civil Engineers and the Connecticut Society « f 

n the partic i.) Engineers, Inc., for defraying the cost of printing the Code. 

struments 7 nies of the Code may be obtained by writing H. Jackson Tippet, 

Il as ratios » Westwood Road, New Haven, Conn. A nominal fee of 25 

e classificati - ts per copy Should be sent with the request for copies, to cover 

Soting and mailing costs. 
Brhe personnel of the Committee on Standards of Accuracy of 
os, of the Connecticut Technical Council, Inc., is as follows: 

y in lay H. F. Clark, Chairman Charles A. Cahn 

velopment uiEBMenry W. Buck, Vice-Chairman A. S. Lynch 

h equipment Charles W. Cooke, Vice-Chairman Theodore F. Neuhaus 

© the reduct Roger C. Brown Frederick P. Stabell 

se of Class Ai of the eight members of the Committee are members of the 

~ SEE..octicut Section of the American Society of Civil Engineers. 
The Committee of the State Board consisted of: 
James A. McElroy W. K. Simpson, 
L. Norman Germain Secretary of Board 
Ve are indebted to Chairman Clark for this résumé covering this 
wtructive activity of the Connecticut Section. From tt other Local 
ions may receive inspiration for similar .ccomplishments in their 
wcalities 
and show only 
or computed 
me. ). P. Barnes, Former Staff Member, 

Awarded Bronze Star Medal 

‘on tours 

horizontal comf[__/-ANNOUNCEMENT has been made of the award of the Bronze Star 

edal to Lt. Col. Donald P. Barnes, former editor of Crvi Ener- 
vel for vertical NEERING, ‘‘for his out- 


standing work in supervis- 
- ing the camouflage and 


sions on ma 


survey. maintenance operations on 
from work by airfields constructed by 
een checked « the IX Engineer Com- 
mand in France and Bel- 
gium.”” The decoration 
covers his services as 
commanding officer of an 
aviation engineer camou- 
zimuth eres flage battalion and an air- 
field maintenance unit 
during the period from 
4 runs shoul March 30 to December 31, 
root d 1944. 

—— During the first part of 
this period Colonel Barnes 
was in charge of training 

d inch be engineer and  air-force 

Reproductios personnel in camouflage 

its, and other technique. Later, during 


the early months of the 
invasion in France, he 
ected the camouflage work on airdromes and assumed the 
eitional command of the maintenance unit. 

The citation accompanying his award reads, ‘“‘His careful plan- 


‘ortion cause DonaLp P. BARNES 


f the contow 
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ning, superior technical knowledge, and untiring personal endeav- 
ors have been an inspiration to his superiors and subordinates alike 
and reflect great credit upon himself and the armed forces.”’ 

A graduate of Oregon State College and California Institute of 
Technology, Colonel Barnes was with the U.S. Bureau of Reclama- 
tion from 1934 to 1940, his last assignment for the Bureau having 
been at the California Institute of Technology. He became editor 
of Crvit ENGINEERING in September 1940 and resigned in April 
1941 to enter the Corps of Engineers, U.S. Army, with the rank of 
major. Colonel Barnes joined the Society as a Junior in 1930, 
transferring to Associate Member in 1936. In 1932 and 1933 he 
studied abroad as Freeman Traveling Fellow for the Society. 


The Engineer in Foreign Service 


XII. To China by Air 


Excerpts from a Letter dated January 30, 1945, from Headquarters, 
India-Burma Air Service Command 


By S. C. Goprrey, M. Am. Soc. C.E. 
Baroaorer Generar, Corrs or Encineers, U.S.A., Arr 


Txoucu China now constitutes a separate theater, I welcome 
the occasional calls that still come to go there—and am just back 
from an interesting trip. While I can't discuss the mission that 
took me there, I can tell of incidents along the way. 

A good talk with Chennault, who, as Time says, has lost some 
of his bases but none of his sting. We inspected one airfield, which 
has a runway over two miles long—longest in Asia, one of the 
longest in the world. On the unofficial side, there was an Engineer 
party at the “Tennis Club,” a sort of night club where a U.S. 
orchestra plays for dancing once a week, which is very popular. 

On to Chungking, gray and chill as usual at this time of year. 
Here the new Theater Headquarters is having growing pains as 
Al Wedemeyer, now wearing his third star (our youngest lieutenant 
general), surrounds himself with new assistants. He asked me to 
stay at his house, and took me that first night to a cocktail party 
at the Navy’s hostel (one Navy wife has managed to get to China); 
and to a buffet supper at the Press Hostel where a correspondent of 
AP and his wife were hosts to a cosmopolitan gathering that in- 
cluded French and Russians. Ambassador Patrick Hurley, who 
is living with Al until his own quarters are finished, was with us 
and in fine form. 

You know of my association with and liking for Dr. Tseng 
Yung-Fu, the Generalissimo’s Minister of Communications, dating 
back to our collaboration on the Super-Fortress airfields last 
winter. I was glad to drive out 20 miles to his country place on 
Sunday—a beautiful spot high above the Yangtse River. It was 
the birthday of his mother, and what a party! Brothers and 
sisters and aunts and uncles and cousins must have been there, 
with their children. For lunch we sat at a separate table, all men, 
mostly the assistant engineers whom I had met before. Other 
rooms in the house swarmed with the family visitors. At a 
Chinese home one frequently is entertained without meeting the 
ladies of the house. But I asked to meet Madame Tseng, and 
had a nice chat with her after lunch. 

Wine had been circulated and many “‘“Gombeys” drunk during 
lunch, but when I left the enormous birthday cakes with iced 
frostings and the fireworks were still untouched and awaiting what 
must have been a big family celebration! 

That afternoon I called by appointment on Madame Sun Yat- 
Sen. I was charmed as usual by her wisdom and wit. She had 
received news from the Russian-German front later than anything 
I had (and isn’t that news amazingly good!). Her bit of fun this 
time was at the expense of General Hurley—whose rendition of 
the call of his Oklahoma Indians at a formal Chinese dinner had 
brought the servants in running, thinking that someone was being 
murdered! 

That evening a broadcast in commemoration of the opening of 
the Ledo-Burma Road was given by Generals Wedemeyer and 
Hurley and the Generalissimo—the latter stating that the Road 
should be named in honor of the American general whose recall 
he had recently been responsible for. 

On the way back I stopped over in Northern Burma and had 
lunch with D. I. Sultan. He is in cheerful mood over the opening 


¥ 
| 
q ' 


194 Civit ENGineERING for April 1945 


of the Road. The Ledo Road has had a grand build-up, and is a 
tremendous engineering achievement. Far less publicity has been 
given to the remarkable accomplishments of supply by air—which 
has been the real life line of the troops in Burma. 

The above has taken five days and involved about 3,000 miles 
of travel—the passage of the Hump is facilitated now by faster 
and more comfortable planes, following more direct and less 
hazardous routes. 


Oh, Ye of Little Faith 


IN HUMAN NATURE it is sometimes all too easy to loose faith. Yet 
nearly every engineeer has his favorite example which buoys him 
up when he would despair. Add a recent experience of the Head- 
quarters staff. 

Within a month two members paid in to the Society dues which 
had been duly forgiven by the Board of Direction years ago. 
There was a period in the early '30s when a good many of us found 
work and remuneration therefrom a bit difficult to obtain. It was 
during these same dark days that the Board recognized hardships 
and forgave the dues of many members. 

It was never intended that there should be any obligation to pay 
these forgiven dues at a later date. Yet now, after ten years have 
passed and engineers that were hit by the depression again have one 
bill to rub up against another in the old billfold, two members have 
requested—no, insisted—that they be permitted to reassume their 
obligations. ‘I send this check simply because I have felt for some 
time that it was still an obligation that I would like to take care of,” 
writes one. 

Is a couple of hundred dollars the only gain to our Society? No 
indeed! The good will of two members thus demonstrated justifies 
the faith in “you and I and every other guy” that the Board evi- 
denced by its action a decade ago. 


Appointment of Society Representative 


Haro_p E. WessmMan, M. Am. Soc. C.E., has been appointed So- 
ciety Representative on the Research Procedure Committee of 
Engineering Foundation. 


News of Local Sections 


Scheduled Meetings 


CLEVELAND Section—Dinner meeting in the Cleveland Engi- 
neering Societies Building, on April 20, at 6:30 p.m. 

Cincinnati Section—Meeting in the Cincinnati Engineering 
Societies Headquarters on April 20, at 8 p.m. 

CoLtorapo Secrion—Dinner meeting at the Oxford Hotel on 
April 9, at 6:30 p.m. 

Dayton Section—Luncheon meeting at the Engineers’ Club on 
April 16, at 12:15 p.m. 

FLorIpA Section—Dinner and inspection trip on April 6— 
inspection of mineral mine, operated by Rutile Company of Florida, 
at 6 p.m.; dinner at Seminole Hotel at 8 p.m. 

Georcia Section—Luncheon meeting at Davison’s Tea Room 
on April 6, at 12:45 p.m. 

INDIANA SECTION—Meeting at Purdue University on Aprii 19. 

MARYLAND SEcTION—Dinner meeting at the Engineers Club on 
April 26—cocktails at 6 p.m., dinner at 7 p.m., and meeting at 
8 p.m. 

METROPOLITAN Section—Technical meeting in the Engineering 
Societies Building on April 18, at 8 p.m. 

MraMi Section—Dinner meeting at the Southern Tavern on 
April 5, at 7 p.m. 

Mouawk-Hupson Sgection—Dinner meeting at Hale House, 
Union College, to acquaint the student members of Union College 
and Rensselaer Polytechnic Institute with some of the problems 
of the practicing engineer. 


Vous, Ny 


NORTHWESTERN SecTion— Dinner meeting at the Campus 


on April 2, at 6:30 p.m. 


PHILADELPHIA SecTiIon—Dinner and meeting at the Eng; 


Club on April 10—dinner at 6 p.m.; meeting at 7:30 p.m. 


SACRAMENTO SecTion—Regular luncheon meetings at the yy 


Club every Tuesday at 12 m. 


San Francisco Secrion—Anniversary dinner meeting 
Engineers’ Club on April 17, at 5:30 p.m. (Section orgas; 


April 28, 1905.) 
San Digco Section—Dinner meeting at the U.S. Grant Hoty 
April 26, at 6:30 p.m. 


Tennessee VALLEY Section—Regular dinner mieeting ; 


Chattanooga Sub-Section, with the other Founder Societic 


the China Restaurant on April 10, at 6 p.m.; dinner meeting og 
Knoxville Sub-Section at the S & W Cafeteria on April 11, até», 


Texas Section—Luncheon meeting of the Dallas Branc 


the Adolphus Hotel on May 7, at 12:15 p.m.; luncheon mes 


of the Fort Worth Branch at the Blackstone Hotel on Apqj 
at 12:15 p.m. 


Tri-Crry Secrion—Dinner meeting at the Blackhawk Hy 


on April 19, at 6:30 p.m. 


Recent Activities 


CENTRAL ILLINOIS SECTION 
The Central Illinois Section held a special dinner meeting 
January 22 to honor two of its members—Ralph B. Peck g 
Nathan M. Newmark—who are this year’s recipients of ; 
Norman Medal and the J. James R. Croes Medal, respectiy 


Following speeches of appreciation by Wilbur M. Wilson, Direg 
of the Society and research professor of structural engineeringg 
the University of Illinois, and Dr. Karl Terzaghi, two-time y 
cipient of the Norman Medal Messrs. Newmark and Peck » 


sponded briefly. Dr. Arthur C. Willard, president of the | 
versity of Illinois, concluded the program with a talk on the r 
tion between research and education in professional engineering 


CENTRAL SECTION 


At the meeting held on January 25 the Section went on reow 
as approving the recommendations of the Committee on Stat 
Wide Coordinates. A talk on the subject of “Methods in Quant 


tative Ground-Water Investigations’’ comprised the technical m 
gram for the occasion. This was given by E. J. Schaefer, engi 


in charge of ground-water investigations for the U.S. Geologid 


Survey in Ohio. On February 22 the Section sponsored a } 
meeting with the Franklin County Chapter of the Ohio Society 
Professional Engineers for the purpose of discussing the pla 


the Committee for Economic Development in postwar plang 


The principal speakers were Mark B. Owen, director of the Soci 


Committee on Postwar Construction, and C. F. Leland, region 
manager of the fourth region of the Committee for Econom 
Development. Their talks were discussed by Delmar G. Starkq 


executive secretary of the Columbus Chamber of Commerce, ¢ 


Grover Clements, engineer for the Franklin County Plano 


Commission. 


CLEVELAND SECTION 


Various business matters were discussed at the annual meet 


of the Section, which took place on January 12. The elect 


officers for the coming year resulted in the selection of Ott 
McConnell, for president; Ralph L. Harding, for vice-presict 


and Arthur H. Stark, as secretary-treasurer. An extempora® 

talk on education—given by F. E. Ayer, dean of the enginect 
college at the University of Akron—comprised the technica! # 
gram. Dean Ayer substituted at the last moment for the sched 


speaker, Elmer L. Lindseth, vice-president of the Cleveland Elect 


Illuminating Company, who was unable to be presest 
technical program for the February dinner meeting comsist® 


talks by seven senior-class civil engineering students at the = 
School of Applied Science—Donald Halperin, William Di 


Daniel Dunner, Russell Bish, Morton Gross, George Garrett, ® 


Robert Volk—who discussed topics of current engineering inte™ 


SECTION 


Speakers at the January meeting of the Section—held in De™ 


on the 8th—were Maj. W. J. Keller, of the U.S. Army Air Foe 
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sifred J. Ryan, Denver consultant. Major Keller discussed 
astructi in of airports in the British Isles prior to D-Day, 


ne Engines Mr. Ryan gave an illustrated talk on the location of a north- 
) p.m, , freeway through Denver On February 12 the group 
s at the B ved a program of colored sound pictures from the General 
“ ic Company, dealing with the new type radio wave for 
mission KNOWN as “frequency modulation” Then Chaplain 
on = — < Cordill, liewtenant colonel, U. S. Army, spoke of his ex- 
in the African Theater of War. 
rant Hote Georcia SECTION 
ore was a good turn-out for the February luncheon meeting 
eting of ; _ Robert L. MacDougall, vice-president and general manager 
Societies MacDougall Construction Company, Atlanta, discuss the 


reeting of Grady Hospital Authority. The Authority, which is being 


11, atéos sched by Fulton and DeKalb counties, together with the city 
s Branch ‘ sente, will provide a management agency as well as a legally 
1eON meet “tuted body that can enter into contracts for the construction 
| on Apdld e proposed $30,000,000 metropolitan hospital. An enthusias- 
7 scussion followed from the floor. 
chawk Ho SECTION 
B. December 19 members of the Hawaii Section were guests of 
Construction Service of the Central Pacific Base Command for 
; and a technical program. During the business meeting 
ys committee reports were discussed, and new officers for 
b= were elected. These are Leslie J. Watson, president; Walter 
” meeting Samson, vice-president; and Ben E. Nutter, secretary-treasurer. 
B. Peck a principal speaker was George E. Hatch, who gave a talk on 
ients of { Jation studies for the new Tripler General Hospital. The 
respectiy vital, a nine-story structure located on a ridge, will be the 
son, Direct best building in Hawaii, and thus is of special interest to engi- 
igineering g At the conclusion of the program, the members and guests 
two-time 1 invited to inspect the testing laboratories. 
nd Peck 
of the 1 ILLrnors SECTION 
on the re Chicago Plans for Its Future”’ was the topic of discussion at the 
gineering ruary dinner meeting of the Section—a joint session with the 
.go Engineers Club, held on the 8th. This talk was given by 
vert Kincaid, director of the Chicago Plan Commission, who 
nt on recor ed the program of public works now being formulated for 
ee on Stats postwar period, with special emphasis on proposed housing 
Is in Quant lopments in the Chicago area. Mr. Kincaid stated that the 
echnical pr mmission, in cooperation with the various city departments and 
fer, engir r governmental agencies, has compiled a list of worth-while 
. Geologig ts totaling almost a billion dollars. A number of women 
ored a j nts and staff members from the Illinois Institute of Tech- 
o Society zy came in after dinner to hear Mr. Kincaid’s talk. 
the pla 
ar plam INDIANA SECTION 
the Soci At the meeting that took place on February 21, Dr. R. E. Fadum 
ind, reg borted on the Local Sections Conference held in New York at the 
yr Econon f the Annual Meeting. The feature of the program was a 
G. Starkey m postwar construction by Mark B. Owen, director of the 
nmerce, 2 ety's Committee on Postwar Construction. Mr. Owen stressed 
ty Planam fact that Society members can be of definite assistance to the 
mmittee on Economic Developmeut and recommended that 
ry engineer do his part to assist in developing the private con- 
iction program of the country. He was followed by C. R. 
ual meet bite, regional manager of the seventh district of the Committee 
e electing Economic Development, who outlined the program of the Com- 
| of Otto! tee. In the ensuing discussion Mayor Tyndall, of Indianapolis, 
ne-presicd an enthusiastic part. 
mporancd 
engineet INTERMOUNTAIN SECTION 
chase! The January meeting—held in Salt Lake City on the 18th—was 
he schedas ted largely to a discussion of the Colorado River Mexican 
and Blect faty. A resolution expressing opposition to the treaty in its 
—_ sent form was unanimously adopted. At the luncheon meeting, 
consisted eon February 23, the speaker was C. B. Breed, Director of the 
at the yo ty and professor of civil engineering at Massachusetts In- 
am - ite of Technology. After giving a talk on recent activities 
aire yo the Society, Professor Breed was greeted by many of his former 
ing inters pdents in the area. 
4 in Dew KANSAS SECTION 
| ab Foret ‘uring the annual business meeting, which took place in Topeka 


February 2, the Kangas Section elected the following officers 
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for the coming year: George S. Knapp, president; George W. 
Lamb, vice-president; and John W. Frazier, secretary-treasurer. 
A talk on the state building program comprised the technical 
program. This was given by Ray Stookey, Kansas state architect. 


Los ANGELES SECTION 


The development of the diesel locomotive and its future in 
the railroad industry was the topic of discussion at the January 
meeting of the Los Angeles Section, the principal speakers being 
W. P. Hartman and Milton C. Blanchard. Both are on the 
engineering staff of the Atchison, Topeka and Santa Fe Railway 
Company. A technicolor motion picture, entitled ‘‘Loaded for 
War,” supplemented the talks. This film, which was prepared 
by the public relations department of the railway company, dra- 
matically illustrates the part that the railroads are playing in the 
transportation of supplies for the war effort. As principal speaker 
at the February meeting, Mortimer Kline gave an exceptionally 
interesting talk on “‘Our Foreign Oil Policy and the Anglo-American 
Oil Agreement.” 


MARYLAND SECTION 


Engineering possibilities in Latin America were stressed by 
Maj. Gen. Julian BD. Schley in a talk before the February dinner 
meeting of the Maryland Section. Unfortunately though, he 
pointed out, resistance has been built up against employment of our 
engineers. This is due largely to the fact that, in the past, American 
investors have gone into Latin-American countries with exploita- 
tion as a leading motive, and this has inspired unfavorable legis- 
lation against foreign capital. After the war the problem of the 
engineer there will be largely one of transportation, General Schley 
stated. In the United States the extension of our highways has 
broken down all barriers but, because of the rugged terrain, there 
are few good roads in Latin America. In consequence, air trans- 
portation has surpassed that on land in some parts. Following 
General Schley’s talk, G. H. Pouder, executive vice-president of 
the Baltimore Chamber of Commerce, commented on Baltimore 
as a Latin-American port, stating that before the war there were 
sixty-four steamship lines operating between Baltimore and Latin 
America with over three hundred firms engaged in the export 
business. Circulars, describing the facilities of the port in Spanish 
and Portuguese, have been distributed in the neighboring countries 
to the south, and the port is expecting a big expansion of trade 
after the war. General Schley is Coordinator of Intef-American 
Affairs. 


METROPOLITAN SECTION 


“A symposium on the subject, ‘A Neighborhood Approach to 
City Planning,’ was presented at the February 21 meeting of the 
Section, the principal speaker being J. Davidson Stephen. Mr. 
Stephen, who has made an exhaustive study of a plan for the De- 
troit area and its suburban community of Plymouth, Mich., illus- 
trated his talk with lantern slides. The discussion was led by 
Harold M. Lewis, New York City consultant and former chief 
engineer and planning officer for the New York Regional Plan 
Association. 

Recent speakers before meetings of the Junior Branch of the 
Section have included:-Mark B. Owen, whose subject was ‘9,000,000 
Jobs”; James B. Reid, in charge of production control for the 
magnesium division of the Dow Chemical Company, who discussed 
magnesium and its alloy; and A. J. Boase, manager of the struc- 
tural and technical bureau of the Portland Cement Association, 
who spoke on “Reinforced Building Construction in South 
America.’ 


NortH CAROLINA SECTION 


The annual meeting of the North Carolina Section took place 
in Raleigh on January 27. Following a joint morning session with 
the North Carolina Society of Engineers, Ole Singstad gave an 
illustrated talk on problems of design and construction. Mr. 
Singstad is chief engineer of the New York City Tunnel Authority. 
Howard F. Peckworth, assistant to the Secretary of the Society, 
then spoke on employment conditions, reviewing the history of 
the movement and its present status. During the business meeting 
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that followed several committee reports were read and new officers 
were elected for the coming year. The result of the election was 
as follows: J. N. Stribling, president; R. M. Cooksey, vice- 
president; and G. H. Maurice, secretary-treasurer. Called to take 
the chair, Mr. Stribling made a brief speech of acceptance. 


PHILADELPHIA SECTION 


On February 17 members of the Philadelphia Section gathered 
for their annual social meeting, which as usual proved a high point 
in the year’s activities. Between courses of the delicious dinner 
group singing was enjoyed, and later there was a program of music 
and dancing and an excellent balancing act, put on by a returned 
paratrooper. George T. Seabury, Secretary of the Society, then 
presented certificates of life membership to Carl de Moll, W. L. 
Fitzgerald, A. G. Nicolaysen, and A. J. Warlow. Two other 
recipients—-Henry H. Garrigues and Lyle A. Whitsit—were unable 
to be present, and the seventh new life member, David L. Diehl, 
died on February 5. Later Lt. Col. Lester L. Lessig, who has 
just returned from a tour of duty in India, described some of his 
experiences there, and official Army and Navy films completed the 
technical program The rest of the evening was given over to 


social dancing 
PITTSBURGH SECTION 


The principal speakers at the February meeting of the Pittsburgh 
Section were Park H. Martin, planning engineer for the Allegheny 
County Planning Commission, and E. L. Schmidt, district engineer 
for the Pennsylvania Department of Highways. They discussed 
various aspects of the postwar highway and bridge improvement 
projects that are being planned for Allegheny County. The 
meeting was a joint session with the Engineers’ Society of Western 
Pennsylvania. 


ROCHESTER SECTION 


“Photography will play an increasingly important role in the 
world of tomorrow,” Adrian L. TerLouw told the Rochester Section 
at its February 15 meeting. Mr. TerLouw, who is supervisor of 
the Eastman Kodak Company’s Camera Club Service, envisages a 
greater stress on photography in schools to give students in science 
and engineering the knowledge of how to use photography to the 
fullest advantage. Photographic techniques, such as spectroscopy 
and radiography, once limited to the research laboratories, are now 
finding their way into the manufacturing plant for use in quality 
control and greater precision. Mr. TerLouw also touched on the 
field of geophysical exploration by photography, stating that 
locations of earth strata are determined by this means and citing 
one instance in the Antarctic where a large island was discovered 
by this means, though it was hidden under 400 ft of snow and ice. 
Oil, too, fnay be located by photography. His talk was illustrated 
by lantern slides. 


SACRAMENTO SECTION 


On January 2 Section President George E. Goodall presented the 
annual address which was entitled ‘‘The Progress of Engineering.” 
At the first session of the annual meeting the following new officers 
were elected for the coming year: Everett L. Walsh, president; 
Conrad A. Ecklund, first vice-president; Robert L. Wing, second 
vice-president; and Edwin F. Sullivan, secretary. Also, during the 
meeting, Norwood Silsbee was awarded a book for his attendance 
at this, his thousandth, meeting The new officers were installed at 
the adjourned session of the annual meeting, which took the form 
of a dinner-dance on the 13th. The program on January 23 con- 
sisted of an inspection of the State Highway Materials and Re- 
search Laboratory under the direction of Thomas E. Stanton. 
Frank Kochis, principal engineer for the U.S. Engineer Office at 
Sacramento, spoke at the February 13 meeting on ‘Authorized 
Flood Control Projects in the Sacramento-San Joaquin River 
Basins."" And on February 20 Bradshaw Harrison described a 
trip he had made to the Philippines in 1918, presenting the narrative 
for a modern film of the islands. 


Sr. Louis SECTION 


Various business matters were discussed at the January luncheon 
meeting of the St. Louis Section. Then Joseph E. Vollmar, colonel, 
Corps of Engineers, U.S. Army, described recent overseas ac- 
complishments of the Corps of Engineers. Colonel Vollmar, who 
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Vou. 1s, N 


recently returned from two years in England, described 4, 
cumscribed life of the British people during the war and ure 
better understanding between the Americans and the English i 
interest of the future. 


Tri-Crry SECTION 


Numerous business matters were discussed at the Ja) 
meeting of the Tri-City Section, which was held in Molix » 
on the 18th. An illustrated talk by Ralph Graham op 
Works Operation and Maintenance” comprised the technica 
gram. Mr. Graham is superintendent of construction and THE 


works for the city of Davenport, Iowa. On February 23 me, fanila 
of the Section met at Davenport, Iowa, to hear Walter Ap ropes 
field, director of public works for the State of Illinois, speak has ] 
highway problems. and 


VIRGINIA SECTION 


During the annual meeting of the Section, which took pig 
Richmond on February 9, the following officers were elec 
the coming year: Richard Messer, president; R. A. Mar 
first vice-president; R. Stuart Royer, second vice-president: ; 
Starr Truscott, third vice-president. P. A. Rice will conti 
secretary-treasurer. Late? in the evening Brig. Gen. Jam 
Anderson presented a certificate of life membership to R 
Hastings, former Vice-President of the Society. The group thesd 
cussed matters affecting the economic and professional adyas 
ment of the engineer. 


WISCONSIN SECTION 


On January 25 members of the Wisconsin Section met in 
waukee to hear A. G. Hoppe speak on the subject of diesel loon 
tives. Mr. Hoppe, who is assistant to the chief mechanical aaa 


neer of the Chicago, Milwaukee, St. Paul and Pacific Raia 
traced the history of locomotive design from the past to the prea 
with special emphasis upon costs of operation, maintenance; 
quirements, and service life of the various types of prime mo 

He then discussed the newer types of locomotives—diesel, elect ta Lv 
and steam—as well as combinations of these. An enthusis INT 
discussion from the floor followed. 


hve-yea! 
WYOMING SECTION ta 
The annual meeting of the Wyoming Section was hel sy 
Cheyenne on February 23. Following the discussion of numer wall of 
business matters, the guest speaker, Roger Rhoades, geolo he | 
for the U. S. Bureau of Reclamation at Denver, Colo., was int ant 
duced. Mr. Rhoades spoke on the subject of engineering geolog . tually 
making specific reference to its application to concrete aggregaiii chang 
fanila pre 
rking te 
Student Chapter Notes 9: 
tramuros 
fanila. / 
STANFORD UNIVERSITY those w 
The Stanford University Chapter owns a transit which 
able for rental to responsible persons. The revenue has Manila v 
used in various ways under advice of the Faculty Adviser i é 
year part of it went for the purchase of civil engineering book soph | 
the two-year-old engineering library, which is a consolidatw Ase, 
the departmental libraries and is housed in the main library ren: 
is also planned to use funds derived from the rental of the tr ca 
to increase the principal of the civil engineering scholarship, ¥ my — ' 
was established by Professor Emeritus Charles B. Wing ™! seit 
with a gift of $4,000. 
Description of the transit follows: Leitz, Serial * an 
6-in. horizontal plate reading to 30 sec of arc, two rows of 08 ned : 
graduated to 360 deg in each direction; 5-in. full vertical ~~ alo 
double vernier reading to 1 min of arc; direct-reading om ogee 
graduated in half degrees; 10'/;-in. telescope, external lous 


erecting image; tripod standard split leg, non-extension type rth by ¢ 
In the past the rental charge has been $20 per month, pay® ast 


by 
monthly, or $5 per week. Arrangements for rental can . ch dia . 
through the Faculty Adviser, Prof. L. B. Reynolds, oF the cm he the rai 


engineering department. 
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tribed the 
r and urp 
> English About Engineers and Engineering 

That Was ‘Intramuros the air. This facing gives a very substan- 

the Jan tial appearance to the wall. 

n Moline 9 By J. Cuarves Ratusun, M. Am. Soc. C.E. Some time after 1740 the streams on the 
im on “P pporessor or Crvtt or Tus Crry or New Yorx, New Yor«, N.Y. south and east were enlarged to form a 
technica , R moat around the city. To protect the 
ion and » rue DEPARTING soldier the best view Like the Great Wall of China, the city foundation of the wall, the moat was dug 
'y 23 mer {nila is from the stern of a transport. wall in the beginning was modest in design, very shallow on the inner side, and the 


Iter A. Row ropes have been cast off, the military 
has played “The Girl I Left Behind 
and the men’s faces have lighted up 
» thought of home. A two-, three-, 


nois, speak 
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five-year term of service has ended and 
ys take one last look at the city. 

r the first few years of this century 
was hel ynila's skyline was dominated by the 
\ of — wall of the Spanish city, Intramuros, 
des, geolo the Augustinian Convent windows 
— ping over it near the Santa Lucia Gate. 
oe radually, tall, modern, concrete build- 
fe aggregat 


Mrs changed the view, so that by 1940 
fanila presented a skyline that any city 
ght wellenvy. Americans and Filipinos 
rking together had done a good job. 
tes t for those of us who assisted in this 
rk in the early days, the old walled city, 

tramuros, hols memories and is the real 
unila. And it is not devoid of interest 
those who have been trained as engi- 


~ ay Manila was first occupied by Europeans 
Advise The site was then a swamp at the 
ing books uth of the Pasig River, and no worse 
solidatiot ke to support the construction to come 
: library id have been found. Not only is the 
f the tra | a river deposit but the ground-water 
arship, ¥ vel during the typhoon season is often 
Ving in | Jabove the earth’s surface. To build a 

ul some 20 to 30 ft high, as well as mas- 
>. 6079," vestone buildings, on such a site required 


poth skill and courage. 
peiped a lot 
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ing comp selected was virtually an island 
nal focus ne the dry season. It was 
‘on type idea on the west by the sea, on the 
nth, pays ra by the river, and on the south and 
an be mm oy sluggish tidal streams (esteros) 
or the ch did their best to drain the land dur- 


Mg the rainy season. 


but experience compelled repeated revi- 
sions. Fort Santiago was first built of logs 
in 1571, and so, it is claimed, is the oldest 
structure under the American flag. The 
wall was started in 1591 but did not reach 
perfection until 1872. It served well in a 
Chinese uprising in 1603, but it was then 
made clear that it needed enlarging and 
strengthening. The Spaniards needed 
protection from the natives as well as from 
the Sulus and Chinese. (The Chinese 
pirate Koxinga rose to power a few years 
later.) 

In describing the wall as I saw it, I shall 
use the present tense, as recent news re- 
leases indicate that the wall, although 
shattered, will be preserved. This wall is 


AUGUSTINIAN CONVENT JusT INSIDE 
Santa Lucia GATE 


2*/, miles long and in most places about 
25 ft high and 40 ft thick. Ina few places 
it is 29 ft high and 52 ft thick, while at the 
north end, where the fort is located, it is 
but 8 ft thick. It consists of a compacted 
fill with squared stone facings on both 
sides. The outer face has a heavy batter; 
the top is leveled off and its surface well 
drained. On the outer face of this top 
is a stone parapet 1'/, ft thick and breast 
high. 

There are numerous rooms or dungeons 
in the wall which serve to lighten the load 
on the foundation. These rooms have, in 
the past, been useful as sleeping quarters 
for students, while educating those whose 
ideas differed from the ones of the party in 
power. The numerous skeletons in these 
dungeons give mute testimony to the dif- 
ficulties educators often have with their 
pupils. 

The stone facing of the wall is of volcanic 
tufa, which is quite soft when first quar- 
ried but which hardens after exposure to 
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bottom was sloped gradually down to 
deep water on the outer. Even so, the 
foundation must have been materially af- 
fected although no serious evidence of 
settlement has been noted. 

However troublesome the moat may 
have been to the wall foundation, it greatly 
simplified the sanitary disposal system. 
This stagnant body of water proved to be 
an almost perfect@reeding ground for dis- 
ease carriers, and the moat probably killed 
more people by indirect methods than the 
wall saved by direct. At each of the gates 
a movable bridge spanned the moat. 
These bridges were taken in and the gates 
closed each night from eleven till four, 
until as late as 1852. The Spanish might 
well have thought the town impregnable. 

But in 1762 twenty-five hundred En- 
glish soldiers occupied two stone churches 
just across the moat from the city and 
dropped 24-lb shot on the wall till a breach 
was made. The defending force was 
about a thousand Spaniards. The Eng- 
lish stayed there two years. When they 
left the two churches were razed while the 
wall was repaired and greatly strength- 
ened. 

Soon after the Americans arrived in 1898 
they filled the moat, seeded it to lawn, and 
renamed it a “sunken garden.’"’ They put 
a sewer system in Intramuros and made 


O.pest BuILpING Is THE AUGUSTINIAN 
CuuRCH, FINISHED IN 1614 


openings in the wall large enough to allow 
the waddling, clanging street cars to en- 
ter. And the ‘“‘Walled City’s’’ days as a 
fortress were over (almost) 

The streets of Intramuros were laid out 
straight and at right angles to one another. 
At the west end of Calle Real was the gate 
of Santa Lucia. If one entered the city 
by this gate he found on the right the 
Augustinian Convent or Monastery ex- 
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HBAVILY REINFORCED ENTRANCE TO 
T@wer In BAcK 


tending for two blocks along each of the 
intersecting streets. On the left was the 
Archbishop’s palace, a modern structure. 
In the next block, facing Calle Real and 
across the street from the convent, was the 
nunnery. The passageway between the 
convent and the palace was over the street. 

The convent occupied some six acres of 
ground. It was in fact a walled city 
within a walled city. Here, free from the 
contaminating influences and temptations 
of the world (which includes women) the 
devout brethren lived a life of perfect 
peace and contemplation. From the out- 
side it presented a most uninviting ap- 
pearance, as the walls had the same mas- 
sive stone construction which character- 
ized the walls of the city. There were few 
windows on the first floor and these were 
high above the ground. 

On the inside of the building the same 
heavy construction was maintained, but 
the presence of a formal garden broke the 
severity of the architecture. The great 
stone stairway and the stone dome were 
worthy of examination by those who enjoy 
and appreciate such structural feats of de- 
sign and construction. The refectory 
(dining room to you) would easily seat a 
hundred and fifty people, while the recrea- 
tion room was over 150 ft long. From the 
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windows of the latter there was an excel- 
lent view of the city. The north windows 
looked across Calle Real. There were 
none on the first floor, and from the second 
floor the view was shut off for one block by 
the Archbishop's palace, a taller structure. 
However, the second block was occupied 
by the nunnery, a much lower building 
with windows on the first floor opening on 
the street. These windows were heavily 
barred. 

On the west the windows of the convent 
were just high enough so that the observer 
could look over the wall and across the 
Bay to Corregidor. Imagine the thoughts 
of the monks on May 1, 1898, when they 
watched our modern navy sail into Manila 
Bay while an unfriendly people sur- 
rounded the convent walls. 

The northeast corner of the convent 
grounds contained the Augustinian 
Church, the oldest building in Intramu- 
ros. It was dedicated in 1571, but the 
first structure was destroyed by an earth- 
quake. The recent construction was de- 
signed by Juan Marcias and Lay Brother 
Antonio Herrera. Its construction was 
finished in 1614. Architecturally it was of 
the low arched Spanish Renaissance type. 
The foundation consisted of an inverted el- 
liptical stone arch which supported the 
entire weight of the church. The ceiling 
was also a stone arch and nearly 4 ft thick. 
The horizontal thrusts of these arches 
were taken by heavy buttresses. 

No mortar or cement was used in fitting 
the stones of either the church or the con- 
vent together. For over three hundred 
years these buildings successfully resisted 
earthquakes although cracks could be 
found in the ceiling of the church, and it is 
interesting to know that the changes in the 
width of these cracks were recorded 
through the centuries. The visitor did not 
need to use his imagination while examin- 
ing this church. A padre told the follow- 
ing story to a tourist who duly recorded it 
in his travel book: “During a severe 
earthquake of my experience, the great 
stones of the ceiling rocked far enough 
apart to reveal the sky, but after the 
quake they all returned to their places.” 

With its floating foundation, stone dome, 
treacherous soil, heavy construction, and 
lack of mortar, thischurch, and the convent 
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as well, should have attracted more atm 7 

id i Ne 
tion than they did in engineering , 
tourist literature. The church, unlike 


convent, was open to women. f Colur 

At one time the convent held 250 
ple; it was designed to hold, with crow _— r 
ing, a thousand. During the recent og oer 
pation of Intramuros by the Japane 
five to seven thousand civilians wer tee 
prisoned in this area. Later the men we Site on. 
taken out. Imagine the horror of th 
living, and that of the ghosts of those dal. =, 
who had once lived in the convent in pes both P 
and quiet, to hear the voices of womena ™ the 1 
the prattle of children throughout ¢ f ginning 
sacred halls. And in February of thisy the first 
it was women, not monks, who looked a ie ont 
of the west windows across the Bay later @ 
Corregidor and watched our fleet sail x a wer 
And they must have wondered if ress 
would come too late, for again an 
friendly people surrounded the convent —- 

In driving the Japanese out of Mani This char 


the Old City was reduced to rubble a ach low 
Intramuros, from the Cathedral to t 


N. G. Neare’s Column 


Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E. 


THe APRIL SESSION of the Engineers 
Club will go down in the minutes as the 
most obstreperous in its history. The 
Professor started it by condemning engi- 
neers for their unimaginative and ultra- 
conservative terminology. ‘““You preach 
that economy is the essence of engineer- 
ing,”” he charged, “but your language is 
extravagant. One of your commonest 
materials is reinforced concrete, an 18-letter 
combination repeated in your reports 
thousands of times. Why not coin a 
single word, like reincrete or reinbeton or 
simply recon?"’ 

Well, the argument wasn’t recorded, but 
the vote stood: reinforced concrete, 169; 


recon, 1. “That proves my premise,” 
insisted the Professor, ‘“‘but I'll coin some 
terms for our problem. If a triangle is 
divided by a line thru one vertex so that 
equal circles may be inscribed in the parts, 
the line is a cirmedian and the circles are 
subinscripts. 

“In these terms, our problem was to 
find an integral triangle with one side 400, 
so that area of the two subinscripts was 
28% more or less than the area of the in- 
script, depending on which cirmedian was 
drawn. If that’s clear to Joe Kerr, he can 
give us the wrong answer as usual.” 

“April fool!’’ shouted Joe, “I haven’t 
any answer. I could see that the radii 
were related by 


2er* = (1 = 0.28)eR* 


where R is the inscript radius and r a sub- 
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Silver Dollar Saloon, is a thing of the pas eal’ be 
The transports will soon be rum School 
again and if the old custom still preva bring th 
the band will play and the soldiers willg wom in 
the stern of the boat for a last look at@ ir ame 
pile of ruins that was the “Pearl of & is Sori 
Orient.” end of t! 
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angle. But it doesn’t fit.” 
“That was a good start, tho,” admit the v.12 


Cal Klater. “If Joe had known of iy ves 
medians that 
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for the general case, he would have foul bed by Y 


a/s = */y and analogously = 
From this it follows easily that 
80-135-73-144. Only a can be 400 


RS piace a ft 
the other two sides must be 675 and? oo " 
“Your simplicity makes that « sided in 
solution, Cal, but of course the ts ee 


isn’t perfect because the radii inv" 
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r= 10 V71, = 6 V71 and 

Perfection requires com- 
_which can be expressed in 
vers example, the isosceles tri- 
with = 120and b = ¢ = 75 has 
=") The ci median from A is 45, 
fing a into 60 + 60 and making fa = 
The cirmedian from B or C is 90, 
c into 42 + 33 and making 


Now there are an infinite number of 
’ triangles and they can be found by a 
ole rule. I'd like you to find a perfect 
bene triangle, the smaller the better.” 


(ol Klater, singular this month, was 
sord Jenney. The new problem is 
a than it sounds, easier than coining a 
substitute for “reinforced con- 
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With .m of undergraduate study in the 
Fecent ocay ol of Engineering at Columbia Uni- 
1 Japanes sty have been announced by Acting 
ans ‘wer an James K. Finch, M. Am. Soc C.E. 
he men Waite steps affecting civilian enrolment 
TOT Of COMEETve been taken by the faculty in modify- 
of those deg the special Navy program followed 
vent in pea both civilians and Navy students 
f women g ring the war years. 
pughout Beginning March 8, civilian students 
y of this y e first and second terms of this pro- 
0 looked bm, and those new civilian students 


the Bay reafter admitted to the lower terms of 
fleet au jy, were transferred to a revived 
red if rescamBular program of undergraduate study. 
gain an w s “new regular” program will be 
€ convent rated on the normal academic calendar. 
it of Mani This change will be progressive, that is, 
» rubble a ach lower term of the present Navy- 
dral to lian program is completed, it will be 
y of the past laced by the new regular program. 
be runt School of Engineering will thus be 
still pres kring the accelerated Navy-civilian 
iers will g gram in the upper terms and a new 
t look at non-accelerated civilian program 
Pearl of @ the lower terms, until—presumably at 

nd of the summer of 1946—the Navy 
hor. | gram will have been completely dis- 
ped by the new regular curricula. 

The change at Columbia has been made 
gives rable at this time by the announced 
; tion of the Naval authorities to dis- 

tue assigning new students to the 
t - program, while at the same time it 
1 3:4:5 their present plan to continue certain 


ups of these students, including the 
meer specialist group, now enroled 
the V-12 courses, until the completion 
their courses of study. 


Nore: Jt is probable that no 
‘action will affect the civil engineering 
have fous esston to the extent that will the solution 
b/s = ® ned by the colleges for their problem of 
t wining service men. Anticipating the 
be 400 a nes in engineering education that will 
"5 and 360 * Place after ‘he war—indeed even now are 
at a peried Place special section is being 
the triang need in “Civil Engineering” for brief 
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Canadian Engineers Disquali- 
fied by Court Decision 


OnLy under the supervision of an archi- 
tect are engineeers qualified to prepare 
plans for the construction or remodeling of 
buildings in the Province of Quebec, 
Canada. This decision was handed down 
by Justice O. S. Tyndale, of the Superior 
Court of Montreal, on January 26, 1945. 
Plaintiff in the action was the Province of 
Quebec Association of Architects, a small 
but active group in Quebec. 

Suit was brought by the association of 
architects following design by Brian R. 
Perry, a professional engineer, member of 
the Corporation of Professional Engineers 
of Quebec, of a building at Lachine, Que- 
bec. The building housed a machine shop 
owned and operated by the Harrington 
Tool and Die Company, Ltd. 

Claiming that this did not constitute 
engineering work, the architect’s organiza- 
tion brought suit. Its attorney testified, 
“Let the consulting engineer, like Perry, 
specializing in concrete or in electrical 
work, or other specialty, stay in his field as 
a consultant—let him wait until he is con- 
sulted by the architect or others.” 

“If a few engineers and big contracting 
firms can get the contract on their own 
terms, draw the plans and specifications, 
furnish some semblance of architectural 
service, and do the work in their own way, 
without the coordinating and integrating 
planning and supervision of an architect, 
the intent of the statute is flouted. The 
fees and the work of architects go to engi- 
neers and contractors, and the architect is 
ignored.” 

It was claimed by the plaintiff that this 
was the intent and meaning of the provi- 
sions of the Architect's Act passed in 1929. 
This position was upheld by the judge, 
who after throwing the defense evidence 
out of court, concluded that no building 
except lighthouses could be considered as 
“engineering works.”” Further, the judge 
established the necessity for the engineer 
designing a building to be “concerned” in 
the entire ‘‘work’”’ of which his building is 
an accessory. Thus the structural engi- 
neer must also be responsible for the 
mechanical, electrical, or other functioning 
equipment housed by the building. 

According to latest information, notice 
of appeal has been filed. A full account 
of the case, with the testimony submitted, 
is given in the February 1945 issue of The 
Engineering Journal, published by the 
Engineering Institute of Canada. 


Wartime Engineering Manual 


ENGINEERS interested in the type of 
construction made necessary by the 
scarcity of the usual building materials 
will find the wartime Engineering Manual 
of the Corps of Engineers helpful. The 
first chapters of this two-volume manual 
were published in 1942 to furnish a guide 
to the field construction agencies. Addi- 
tional chapters were added during the 
ensuing two years, and continual revisions 
made to conform with the general war 
construction policies and the availability 
of construction materials. 
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Since the material situation was critical 
and constantly changing throughout the 
construction program, the manual was 
written and revised to represent the 
minimum use of critical materials con- 
sistent with safety. 

The program for temporary construc- 
tion, which is largely covered by the 
manual, is practically completed now. 
Thus no further publication of the manual 
is contemplated. 


New York to Ithaca—and 
Back 


ANOTHER example of the redoubtable 
spirit of engineers in facing wartime diffi- 
culties is vouched for by the Ithaca 
Section. Despite the fact that there were 
close to a hundred waiting to hear the 
talk by A. C. W. Siecke on “‘Salvaging the 
Normandie,”’ which had been scheduled 
for the January meeting of the Section, 
the Lehigh Valley Railroad did not do its 
share; perhaps it did not “‘choose to run.”’ 

In any event, Mr. Siecke arrived in 
Ithaca at 11 p.m., some three hours late for 
the meeting. Unfortunately he had made 
reservations on the 11:45 train back to 
New York, and was thus only able to have 
a short drink of hot chocolate before re- 
embarking. 

Spending more than twelve hours on the 
trip from New York, including three hours 
at Sayre, Pa., is enough to discourage al- 
most anyone, but Mr. Siecke graciously 
accepted the workings of fate and agreed 
to try it again “in the spring.’’ Thus 
‘‘when spring comes,” the Section states, 
“if it ever does, we are assured of a most 
interesting talk.”’ 


Beach-Erosion Control 
Planned for Long Island 


f A $2,000,000 program to prevent pro- 
gressive loss of beaches on Long Island, 
New York, is the subject of a recent report 
to New York’s State Legislature. The 
report, submitted February 15, proposed 
that enabling legislation be prepared for 
construction of erosion-control structures, 
dredging, and restoration of protective 
formations. 

Working for a year, the special commit- 
tee found that erosion had advanced to a 
stage threatening loss of recreational and 
economic values. This condition was 
made more acute by the hurricanes of 
1938 and 1944, when large sections of the 
coast were devastated. 

Damage threatens beaches, inland wa- 
terway channels, property values, and the 
shellfish industry. This shellfish indus- 
try, amounting in 1944 to nearly six mil- 
lion dollars, is carried on in inner bays pro- 
tected by barrier beaches whichare particu- 
larly susceptible to erosion. 

Specific recommendations are included 
in the report for construction of jetties, 
bulkheads, and fills. It is expected that 
the local authorities will make the neces- 
sary land available. Publication of the 
report, with many photographs and dia- 
grams, by the legislative committee pro- 
vides an excellent source for reference. 
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Cross Connections and Back Siphonage Subjects 
of National Research Council Report 


War conditions have created new problems 
in cross connections of water supplies and 
in back siphonage caused by unusual in- 
stallations. A comprehensive study made by 
the Committee on Sanitary Engineering of 
the National Research Council, was reported 


AS A CONSEQUENCE of unprecedented 
expansions, a number of public health 
disabilities were brought to the attention 
of the Committee on Sanitary Engineering, 
Division of Medical Sciences, National 
Research Council. Prompt review of the 
whole situation was desirable in order to 
eliminate such hazards as were detectable 
and to prevent future accidents. 

With this objective in mind, the Com- 
mittee appointed, in accordance with its 
usual practices, a Temporary Subcom- 
mittee on Cross Connections as follows: 
E. Sherman Chase, Joel I. Connolly, 
Francis M. Dawson, Raymond F. Goudey, 
Sol Pincus, and Warren J. Scott, Chair- 
man. [All except Mr. Connolly are 
members of the Society. ] 

The Subcommittee was requested to 
review the situation prevailing in 1943; 
to scrutinize such rules and regulations 
as had been promulgated by military, 
semi-military, and civilian agencies; to 
recommend modifications in policies and 
in practice on the part of these control 
groups; and to summarize its conclusions 
and recommendations for needed action. 

The Subcommittee has been at work 
over a period of approximately a year. 
Many of its recommendations have been 
the subject of negotiation with the military 
and other agencies, with resulting adjust- 
ments in policies, regulations, and prac- 
tices. 


CHANGED CONDITIONS IN WARTIME 


The number of dangerous cross con- 
nection and back-siphonage-connection 
conditions has unquestionably increased 
owing to: (1) a large number of new 
industrial plants, (2) enlargements of old 
industrial plants, (3) changed processes 
in industrial plants, (4) demands for 
increased fire protection by war agencies, 
and (5) increased shipping activities. The 
speed necessary in wartime construction 
is a factor that may lead to oversight or 
neglect of necessary health precautions. 
The evidence is that the war impact may 
have entered this field especially in: (1) 
permanent cross connections for auxiliary 
fire-fighting supplies from unapproved 
sources, such as in industrial plants; (2) 
temporary cross connections for auxiliary 
fire-fighting supplies from unapproved 
sources either through “‘siamese’”’ or other 
connections in factories, docks, or vessels; 
(3) permanent or temporary cross con- 
nections with auxiliary unapproved water 
supplies used for industrial work or during 
construction; (4) permanent or temporary 
cross connections with auxiliary unap- 
proved water supplies used for pump 
priming or boiler feed in industries; (5) 
back-siphonage connections through sub- 
merged inlets in industrial process tanks 
filled with poisonous solutions; and (6) 


in its Sanitary Engineering Report No. 8, 
issued December 6, 1944. Excerpts from 
the report follow. Requests for the complete 
report should be sent to the National Re- 
search Council, 2101 Constitution Avenue, 
N. W., Washington 25, D.C. 


back-siphonage connections with plumb- 
ing systems or special service fixtures in 
new or enlarged industrial plants, hos- 
pitals, or other public buildings. The 
great increase in concentration of workers 
in factories and in the populations of our 
cities means that adverse effects from 
pollution of water will now be far more 
extensive than in peacetime. 

The following are the conclusions and 
recommendations of this Subcommittee: 


1. Steps should be taken to protect 
backflow connections between potable 
and non-potable water supplies, including 
those at pierheads and industrial water- 
using processes, and between potable water 
supplies and sewers or drains. 

2. Personnel assigned to operating 
water-supply connections and equipment 
should be adequately instructed and 
should be supervised at all times; such 
personnel should be furnished a clear 
statement as to duties and responsibilities 
with respect to the protection and safety 
of the water supply. 

3. Every connection with a plumbing 
system which will permit back-siphonage 
should be eliminated when possible; 
otherwise it should be provided with an 
approved type of vacuum breaker. When- 
ever there is possible occurrence of vacuum 
in a water pipe, means for rapid dissipation 
should be provided. 

4. Every process water connection 
should be separated from the potable 
water supply. Process water connections 
should receive attention both within and 
without buildings and include connections 
to process water tanks and recirculating 
systems. 

5. Every direct cross connection be- 
tween potable water lines or apparatus 
holding potable water and sewers or drains 
should be broken, and air-gap separations 
should be used. 

6. Where pipes for potable and non- 
potable water exist, such as in industrial 
plants or on vessels or docks, pipes should 
be so painted, posted, or otherwise marked 
as to be distinguishable readily; where 
possible, all outlets of non-potable water 
lines should be made unavailable for drink- 
ing. All shore connections into which 
fire boats may pump should have dis- 
tribution systems separate from systems 
carrying potable water. 

7. Im many cases the inadequacy of 
pipe lines conveying water to pierheads 
from approved sources has tended to 
promote the use of unapproved auxiliary 
water supplies at pierheads. It is recom- 
mended that federal agencies institute 
a survey of water service and distribution 
pipe adequacies at pierheads. 

8. During the war emergency, pro- 
tection of the shore users near pierhead 
connections should be afforded at or near 
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the property line on domestic and 
lines carrying potable water 

9. In addition to protection 
property lines, backflow preventive 4. 
should be installed at each ship-side » 
whether for domestic or fire seryice 

10. All cross connections hey 
potable and non-potable water , 
lines on vessels should be broken onl 
maintained, as outlined in the om 
regulations of the U.S. Coast Guarj R 
the U.S. Army. 

1l. The use of double check y 
as a method of prevention of backin 
inferior as a substitute for the uy» 
backflow preventer, even on 6-in. x 
lines or larger. 

12. In connection with the use 
“methods” referred to in the report, ; 
may be certain instances where » 
supplementary protection against vary 
or against excessively high press, 
should be afforded to aid in hackflow » 
vention. 

13. All back-flow preventive dey 
should be selected on the basis of approm 
design supplemented by operating 
perience under varying conditions , 
should be tested and approved by labe 
tories of recognized national stand 
with experience in this field. 

14. Attention is directed to the ; 
for careful installation of backflow » 
ventive devices to avoid introducti 
contamination by the devices themselys 

15. Effort should be made by fede 
agencies to promote adoption of state ¢ 
local codes controlling water piping a 
plumbing. 

16. Local water, health, and builé 
departments should cooperate and esta 
lish a coordinated program to investiga 
and correct existing dangers from bad 
flow and to control new installatio: 
water and plumbing systems in building 

17. The appropriate federal age: 
should establish a unified national progr 
and work with state and local age 
to correct and control dangerous back 
conditions. Such a program should 
clude the principles and procedures a 
lined in this report. Specific regulat 
and instructions for responsible fede 
personnel should be adopted, and th 
should cover instructions to the lev 
the water foremen and _ engine-ro 
workers on vessels. Training courses @ 
personnel are needed and should | 
established. 


Safety Program Urged by 
Police Chiefs 


THe INTERNATIONAL Association 
Chiefs of Police is deeply concerned "4 
the traffic accident outlook and the seq 
for increased efforts to conserve manpor 
and transportation. News from ¢ 
fighting fronts supports the belief that 4 
is essential to act now to assure the mai 
mum war effort on the home front. 

Many factors make the accident outloos 
serious. Even with vehicular travel 
tailed by war conditions there were ™® 
fatalities due to travel in five of the 5% 
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last year than in the same 
of the preceding year. With no 
early in 1942, the age of ve- 


becomes constantly higher and their 
‘aj condition grows steadily worse. 
y's cars are nearly twice as old, on an 
age, as they were in prewar days. 
ise, tires must be made to last longer 
gnticipat« d 

Jizing the threat of traffic accident 


-eo the war effort, the President of the 
: States called upon the Association 
nilize the law enforcement agencies 
» nation to combat this problem. A 

ar request was received from the 

-nan of the National Committee for 


-war Traffic Safety, a committee com- 


of 48 national organizations. Ac- 

gly, steps are now being taken to 
rare for this emergency by uniting the 

state and local, in a nation-wide 
al-emphasis program. 


Phe program, to be inaugurated April 


vill bring forcefully to the attention of 
notorists the need for good brakes. 
ring the six weeks of the program, 
Se of the nation will check the brakes 
otorists involved in accidents and 
ying traffic violations. This check will 
ade by a new and simple method 


ih does not waste tires, gasoline, or 


It can be done quickly and requires 
additional police manpower. Vigorous 
ational programs through posters, 
ets, and extensive publicity will sup- 
t police activity. 
hitstanding results were obtained in 
large state where this procedure was 
wed. After a seven months’ con- 
ptive rise in traffic deaths, compared 
h the corresponding period of the pre- 
ss year, fatalities were reduced 33% 
first month of the program and 31% 
ond month, and there was a carry- 
r reduction of 16% the month following 
lose of the program. 
tually, the reduction in traffic fatali- 
this state during the first month was 
ient to cause a decrease nationally 
¢ first time in eight months. The 
reduction for the second month con- 
ts with a 2% increase nationally. 
view of these accomplishments, we 
e such a program will focus public 
tion upon the overall condition of 
t vehicles, the need for conservation, 
lor safe driving practices. 


ulletin on Industrial Power 


us 109%-page publication—recently 
eloped by the American Institute of 
‘neal Engineers through its Commit- 
0 Industrial Power Applications—is 
led Electric Power Distribution for 
istrial Plants.”’ 
‘rvice requirements, voltage-regula- 
} Problems, load characteristics, and 
midution system characteristics, and it 
P deals with the selection of equipment 
Gstribution systems. It is not an 
EE. standard, and the recommenda- 
: “ hot intended to be mandatory or 

‘pits are available on application to 
= headquarters, 33 West 39th 
et, New York 18, N.Y., at a cost of $1. 


The report analyzes — 


NEWS OF ENGINEERS 
Personal Items About Society Members 


-Haro_p G. Sours has announced the 
formation of a partnership with Eugene E. 
Baldwin—of the Columbus, Ohio, firm 
of Taylor and Baldwin—to handle high- 
way materials and equipment. Engaged 
in highway work in Ohio for almost 
twenty-five years, Mr. Sours was until 
recently state highway director. 


P. M. Cook, formerly assistant chief 
engineer for the Canadian Pacific Air 
Lines, has been appointed research engi- 
neer to the British Columbia Industrial 
Scientific Council to carry out scientific in- 
vestigations on highway construction in 
the province. These investigations are 
being made at the University of British 
Columbia in cooperation with the Depart- 
ment of Public Works. 


ArcuiIg N. CarTER, associate editor of 
Engineering News Record, has been trans- 
ferred from New York City to the Wash- 
ington office of the McGraw-Hill Pub- 
lishing Company, with headquarters in 
the National Press Building. Mr. Carter 
will act as regional editor with responsi- 
bility for reporting on technical develop- 
ments in Delaware, Maryland, Virginia, 
West Virginia, and North Carolina. 


CuHaRLEs S. KEATING, consulting engi- 
neer for the City of Syracuse, N.Y.., is re- 
tiring after twenty-three years in the 
service of the city. Mr. Keating’s first 
position with the city was that of first 
deputy city engineer, and he later was ap- 
pointed consulting engineer. 


E. WARREN BowpeEN is now vice- 
president of Walter Kidde Constructors, 
Inc., of New York City. He formerly held 
the position of assistant to the president. 


Josern C. Wesser, first lieutenant, 
Corps of Engineers, U.S. Army, was re- 
cently made commanding officer of an 
aviation engineer petroleum distribution 
unit in Italy. Prior to going into the 
Army, Mr. Webber was city engineer of 
Toledo, Ohio. 

Harry W. Lovinc has severed his 
connection with the Office of Chief of En- 
gineers, Washington, D.C., in order to 
become vice-president of the J. A. Jones 
Construction Company. He will head 
the New York and Washington offices and 
be in charge of public utilities and indus- 
trial work. Mr. Loving was recently 
awarded the emblem for Exceptional 
Civilian Service in his capacity as head of 
the Price Adjustment Branch, Readjust- 
ment Division, Office of the Chief of Engi- 
neers. 


Frank C. Carey, lieutenant colonel, 
Corps of Engineers, U.S. Army, has been 
assigned to duty as engineer and demo- 
lition officer for the Panama Canal De- 
partment. 


A. M. BrRENNEKE, formerly office engi- 
neer for Pan-American Airways at Mi- 
ami, Fla., has accepted a position with 
the Institute Nacional de Obras Sanitarias, 
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an agency of the Republic of Venezuela, 
with headquarters in Caracas, Venezuela. 
Mr. Brenneke will assist in the moderni- 
zation, rehabilitation, enlargement, and 
operation of the water-works systems of the 
country. 


S. Hutton, sales manager for 
the Wallace and Tiernan Company, Inc., 
of Newark, N.J., was recently honored 
by his associates at a dinner celebrating 
his completion of twenty-five years with 
the organization. The dinner was spon- 
sored by the W & T Diamond Club, com- 
posed of employees who have been in the 
service of Wallace and Tiernan for ten 
years or more. 


Georce Havas has been elected vice- 
president and general manager of the 
newly organized Kaiser Engineers, which 
is made up of engineers long associated with 
Henry J. Kaiser and which will be avail- 
able for engineering work in any part of 
the world. His headquarters will be in 
the Kaiser Building, Oakland, Calif. 


Francis L. CASTLEMAN retired on Feb- 
ruary 1 from his position as chief engineer 
of the Trenton (N.J.) plant of the Ameri- 
can Bridge Company after forty-seven 
years of continuous service with that or- 
ganization. For a time, however, he will 
continue to serve the company in an ad- 
visory and consulting capacity. 


R. F. HorrMan was recently promoted 
from the rank of major in the Air Corps of 
the U.S. Army to that of lieutenant 
colonel. He is stationed at McDill F ield, 
Florida. 


Epwarp R. Lacy, captain, Sanitary 
Corps, U.S. Army, has general supervision 
of sanitation and malaria control with the 
North Africa Air Transport Command. 


Joseru H. has retired from 
his position as head of the flood control 
section of the Water Control Planning 
Department of the Tennessee Valley 
Authority, having reached the age when 
retirement is compulsory. Mr. Kimball, 
who has been on the staff of the TVA since 
1933, will continue to serve the organiza- 
tion in the capacity of consultant. 


Victor L. STREETER is now supervisor 
of fluid mechanics in the engineering me- 
chanics division of the Armour Research 
Foundation, having been transferred there 
from the post of associate professor of civil 
engineering at the Illinois Institute of 
Technology. 


RIcHARD L. HEARN has been promoted 
from the position of executive assistant to 
the chairman of the Hydro-Electric Power 
Commission of Ontario to that of chief 
engineer in charge of design and construc- 
tion. His headquarters are in Toronto, 
Canada. 


CarRLToN W. Lincuas, assistant hy- 
draulic engineer for the U.S. Geological 
Survey, was recently transferred from the 
Clewiston to the Ocala (Fla.) office of the 
Survey, where he is doing special reports 
on stream flow and preparing data for 
water-supply publications. 


Roy F. Brssry has been given a leave 
of absence from his duties as consultant 


4 
| 
y : 
; 
H 
i+ 
445% 
| 
‘ ier 
| 
ig , 
bal 
; 


202 


to the National Resources Planning 
Board, Pacific Northwest Regional Plan- 
ning Commission, in order to serve as 
chief transportation officer of the United 
Nations Relief and Rehabilitation Ad- 
ministration in China. 


FRANK Purpy, who is on the staff of 
the U.S. Geological Survey, has been trans- 
ferred from Sacramento, Calif., to the 
Arlington, Va., office of the Survey. 


T. J. Kaver, formerly assistant to the 
president and Washington representative 
of the American Concrete Pipe Associa- 
tion, was recently appointed assistant 
managing director of the organization. 
His headquarters will continue to be in the 
Munscey Building, Washington, D.C. 


IrvinG H. ROSEDALE is a recent recipi- 
ent of the Navy's meritorious Civilian 
Service Award “‘in recognition of excellent 
services rendered in the Hawaiian Is- 
lands.’’ Mr. Rosedale has been acting as 
assistant superintendent for the Pacific 
Bridge Company at Honolulu. 


L. HaRoOLD ANDERSON has resigned as 
city engineer of Palo Alto, Calif., in order 
to accept Governor Warren’s appoint- 
ment as member of the California State 
Railroad Commission. 


Tuomas F. Cuace, San Francisco con- 
sultant, is a joint recipient, with Myron S. 
Fak, of the Navy meritorious Civilian 
Service Emblem “for their work in the 
design and expansion of Navy establish- 
ments in the Bay Area.”’ 


Harvey L. Vincent has been promoted 
from the rank of Chief Carpenter’s Mate in 
the Seabees to that of warrant officer in 
the Civil Engineering Corps of the U.S. 
Naval Reserve. At present he is in the 
Officers’ Replacement Pool at Camp 
Parks, Calif. 


EpMun»D A. Pratt, until lately manager 
of the Overseas Department of the Barber 
Asphalt Company, Barber, N.J., has 
joined the staff of the American Stand- 
ards Association to assume direction of 
its Inter-American Department. This 
department was set up about two years 
ago to implement a program of inter- 
American cooperation in standardization. 
Mr. Pratt’s headquarters will be in New 
York. 


DECEASED 


RuSSELL VINCENT BANTA (Assoc. M. 
17) vice-president and chief engineer for 
Lockwood Greene Engineers, Inc., New 
York City, died at his home in Mt. Vernon, 
N.Y., on February 18, 1945. Mr. Banta, 
who was 56, was in private practice in 
New York from 1914 to 1918. After 
serving in the infantry in the first World 
War, he joined the Lockwood Greene 
firm. Since then his work had included 
the making of engineering plans for the 
main unit of the Herald-Tribune Building, 
the Daily News Building, and the Mc- 
Graw-Hill Building. 


SIvVIL ENGINEERING for April 1945 


Puitie Bower (M. '07) re- 
tired engineer of Philadelphia, Pa., died 
on February 8, 1945, at the age of 73. 
For many years Mr. Bower maintained 
a railroad contracting practice in Phila- 
delphia, retiring about three years ago. 


Davip Lesure Drent (Assoc. M. ’09) 
president of the Whittaker and Diehl 
Company, of Harrisburg, Pa., died at his 
home near Chambersburg, Pa., on Feb- 
ruary 5, 1945. Mr. Diehl, who was 63, 
was president of the Whittaker and Diehl 
Company for almost twenty years. 
Earlier in his career he had been president 
of the Simplex Construction Company, of 
Harrisburg. Just before his death Mr. 
Diehl was elected to life membership in 
the Society. 


James Rutwerrorp (M. '04) 
associate engineer for the U.S. Engineer 
Department at Los Angeles, Calif., died on 
February 2, 1945, at the age of 71. Born 
in England, Mr. Elliott was educated in 
this country and spent his career here. 
For practically the entire period between 
1907 and 1927 he was a member of the 
Pittsburgh (Pa.) consulting firm of Elliott 
and Baton, engaged on the design and 
construction of numerous coal facilities 
and operations. From 1927 to 1930 he 
was a partner in the firm of Elliott, Bowen 
and Walz, consulting engineers of Los 
Angeles, Calif., and from 1933 to 1937 he 
was city engineer of Riverside, Calif. 
Later he was associated with the firm of 
Davidson and Fulmer, of Riverside, and 
for the past two years he had been in the 
U.S. Engineer Office. 

MerTON Lestre Emerson (M. '34) 
technical adviser for the Social Security 
Board, Washington, D.C., died in Alexan- 
dria, Va., on February 8, 1945. He was 
62. An inventor in the field of pneumat- 
ics, Mr. Emerson had been manager of 
the Boston Pneumatic Transit Company 
and president of the American Pneumatic 
Service Company and its subsidiary cor- 
porations. Later he maintained a con- 
sulting practice in Boston, specializing in 
management engineering, and since 1940 
he had been technical adviser for the 
Social Security Board in Washington, 
D.C. 

Emite Henry Hersron (M. '23) 
Illinois Valley Engineer for the Sanitary 
District of Chicago, Chillicothe, IIl., was 
killed there on February 10, 1945, when a 
train struck his automobile. Mr. Heil- 
bron, who was 72, had spent his entire 
eareer with the Sanitary District of 
Chicago, with which he became affiliated 
in 1892. Since 1906 he had lived in 
Chillicothe, representing the District in 
the Illinois River territory from Lockport 
to the Mississippi River. Mr. Heilbron 
made surveys of the Illinois that were used 
later as the basis of maps prepared by the 
U.S. Corps of Engineers and, also, kept 
track of overflow conditions on the river 
and subsequent developments. 


Jutes JosepH Hennesigue (M. '19) 
consulting engineer of New York, N.Y., 
died on August 14, 1944, though the 
Society has just heard of his death. Mr. 
Hennebique, who was 71, was born and 
educated in Belgium. Coming to this 
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country in 1902, he acted as 1CO-presigy 


of the Hennebique Construction 

pany, of New York. Later (1906 to 
he was chief engineer of the Inters 
Construction Company, Mobile, 


from 1915 to 1924, president ang 4 


consulting engineer of the Case ¢ 
Protection Corporation, New York ; 
and from 1924 to 1928, chief engines 
the Novocrete and Cement Pru 
Company, Ltd., London, England ; 
then established a private practice, ays 
several years was designer and cong 
engineer for the New York City B 
Department. 


J. FREDERICK JACKSON (M. "If 
sulting engineer of Hamden, Conn , 
former chief engineer for the PwWs 
Connecticut and Rhode Island, de 
Hamden in February 1945. His age 
73. From 1896 to 1909 Mr. Jackson 
assistant engineer for the city of ¥ 
Haven; from 1909 to 1913, consul 
engineer for Bridgeport and several ¢ 
necticut towns; from 1913 to 1915 
gineer member of the Connecticut § 
Board of Health in charge of inves 
tions of stream pollution: and & 
1915 to 1925, director of the Connecti 
Bureau of Sanitary Engineering. & 
the latter year to 1933 he maintaing 
private practice, specializing in waterg 
sewerage problems. Mr. Jackson was 
author of numerous works on sani 
engineering subjects, and a member oft 
first executive committee of the Sani 
Engineering Division of the Society 


ALFRED COOKMAN MARSHALL (M 
former president and general manage 
the Detroit Edison Company, Det 
Mich., died in a hospital there on Fe 
ary 10, 1945, as the result of inju 
suffered earlier in a fall on the icy 
ment. Mr. Marshall, who was 72, 
with the Detroit Edison Company a 
subsidiaries from 1894 until his retirem 
in 1944. During this period he was,s 
cessively, construction engineer; ge 
manager of the Port Huron Light 
Power Company; assistant to the pr 
dent of the Eastern Michigan Edison C 
pany; and vice-president and gest 
manager of the Detroit Edison Comp 
From March 1943 to May 1944 hes 
president of the Detroit Edison Compa 
and since his retirement from active 
had served as a consultant and chair 
of the company’s operating cow 
From 1920 on he was, also, a director 
the company. 


Hucu Josep Noonan (Jun. 
Peabody, Mass., died in 1944, at thes 
of 24. Following his graduation " 
Northeastern University in 12, 
Noonan enlisted in the Air Corps @ 
U.S. Army. At the time of his deat? 
had the rank of second lieutenant 


ScHuYLeR Post (Assoc 
office engineer for the Paciic 
Air Bases, Port’ Hueneme, Calif. 
his home at Ventura, Calif., on Ja 
24, 1945. His age was 73. He was® 
in Vienna, while his father was U>-‘ 
sul General there. Mr. Post was educs 
here and served with the 3!6th Eng 
in the first World War, attaining th" 
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erected “on the double’”’ 


The Yanks make new landings, and cap- 
ture or build an airfield. Now the job is to 
provide a hangar for the big bombers, 
and do it in the shortest possible time. 

Skids are hauled up, containing bundles 
of steel sections, bolts, and wrenches. The 
members, each light enough to be handled 
by one or two men, are bolted together to 
form three-hinged arches, 39 feet high and 
about 148 feet across. 

Gin poles set up the arches, and connect 
them together with sway frames and pur- 
lins. Steel sheets serve as roof covering 
and tarpaulins as end walls. 

Bethlehem is now fabricating 4400 tons 
of steelwork for 80 of these portable han- 


gars. Besides being demountable, hangar 
sections are interchangeable — so that fab- 
rication of them, while not calling for 
unusual tolerances, requires that standard 
work practices be carried out with consid- 
erable exactitude. 

Fabricated steel for portable hangars 
and for temporary bridges; parts and sub- 
assemblies for warships and cargo vessels 
—these are three out of many examples 
of the diversity of work to which Bethle- 
hem, largest steel-construction organiza- 
tion in the world, is applying its facilities 
and experience during these years of war. 


FABRICATED STEEL CONSTRUCTION 
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of major. Later he was hydraulic engineer 
for the California Water Resources In- 
vestigation; resident engineer for the city 
of Stockton, Calif.; consulting engineer for 
the Los Angeles County Flood Control 
District on the design of dams; and di- 
rector of irrigation for the U.S. Indian 
Service in Washington, D.C. From 1935 
to 1940 he was resident engineer inspector 
for the PWA, and from 1940 until about 
a year ago he was hydraulic engineer for 
the U.S. Engineer Department in Los 
Angeles. 

EpWARD STeVENS RANKIN (M. ‘11) 
division engineer, Division of Sewers, 
Newark, N.J., died at his home in Glen 
Ridge, N.J., on March 8, 1945. Mr. 
Rankin, who was 84, had been in the em- 
ploy of the city of Newark since 1887 
for most of this period in the capacity of 
chief engineer of the Bureau of Sewers. 
A nationally known designer of sewage 
systems, Mr. Rankin was president of the 
American Society of Municipal Engineers 
in 1922, and recipient of that Society's 
first medal of honor in 1930. He was the 
author of two books used in the Newark 
public schools. 

Joun McC.ure Satmon (M. '13) bridge 
engineer for the Louisville and Nashville 
Railroad, Louisville, Ky., died in that city 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 
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on January 30, 1945, at the age of 66. 
From 1902 to 1903 Mr. Salmon was with 
the consulting firm of Brenneke and Fay, 
and from 1903 to 1906 with the Terminal 
Railroad Association of St. Louis. His 
first period of service with the Louisville 
and Nashville Railroad Company began 
in 1906 and extended to 1914, when he 
left to become chief engineer and general 
manager of the Louisville Bridge and 
Iron Company. In 1917 he returned to 
the Louisville and Nashville Railroad 
Company as bridge engineer, serving in 
that capacity until his death. 


FRANKLIN CHADWICK SNow (M ‘24) 
professor of civil engineering at the 
Georgia School of Technology, Atlanta, 
Ga., died there on March 1, 1945. He 
was 62. From 1909 to 1920 Professor 
Snow was assistant professor of civil 
engineering at Montana State College 
and, coincidentally, for part of this pe- 
riod he was also assistant city engineer of 
Bozeman, Mont., and consultant to the 
Montana State Board of Health. Since 
1920 he had been at the Georgia School 
of Technology——since 1923 in the capacity 
of professor of civil engineering and head 
of the civil engineering department. 


Joun Hermon Terry (M. '07) retired 


From February 10, to March 9, 1945 


Vou. 


engineer and contractor, died at his be 
at Edgewater Park, N.J., on ebruge 
1945, at the age of 75. Mr. erry eg 
recently as president of J. H. Terres 
Company, engineering and Contrags 
firm of Philadelphia, Pa., with whic 
had been connected for magy @ 
As head of this firm, Mr. Temy a 
vised the design and constructiog gf ' 
wharves, docks, and harbor facifigs 
the vicinity of Philadelphia. 


Seth Morton VAN Loan 
former chief of the Philadelphis 
Bureau of Water, died suddenly gf 
home in that city on February 7 
His age was 72. In 1901—after work 
the government and on the survey, dam 
and construction of the New York? 
Barge Canal—Mr. Van Loan sette 
Philadelphia, where he was assistays 
gineer on plans for a municipal a 
filtration system. When the city’s im 
Bureau was merged with the Wate’ 
reau in 1918, he became general supe 
tendent of the Water Bureau. Iq] 
he was made deputy chief, and from 1g 
1942 he was chief engineer. About # 
years ago he was named chief enging! 
the city’s $18,000,000 water-rehabilita 
program. 


AppiTions TO MEMBERSHIP 


Apectson, Harotp Norman (Assoc. M. ‘45), 
Asst. Engr., 2d Nisqually, City of Tacoma, 
Alder, Wash 

Apams, James Taytor (Jun. '44), Ensign, U.S.- 
N 3622 Youree Drive, Shreveport, La. 

Lewts (Assoc. M. '45), Chf. Engr., 
Foundry Dept., James B. Clow & Sons, Box 
6600 A (Res., 6124 North Washtenaw), Chi- 
cago, Il 

Benyamin Casey (M. °'45), Director, 
Greater Miami Port Authority, Box 4220, 
Miami 26, Fla 

AronstamM, Mitton (Assoc. M.’ 45), 
Civ. Engr., Corps of Engrs., 20 North Wacker 
Drive, Room 2001 (Res., 20 East Delaware 
P1.), Chicago 11, Ill 

AscHeRMAN, Joun Catvin (Jun. '45), 909 South 
Ist, Apt. 15, Champaign, I! 

Arxins, Francts Sranitey (Jun. Junior 
Bridge Designer, Bridge Dept., State Dept. 
of Highways, Central Highway Bldg., Rich- 
mond, Va. 

Bennittr, Anperson (M. ‘45), Cons. 
Engr., 51 East 42d St., New York 17, N.Y. 
Bonnam, Howarp Eucene (M. "45), Associate, 
Paul A. Uhimann & Associates, 2901 North 

High St., Columbus 2, Ohio 

Bowen, Watter Cartes (Jun. '45), Junior 
Draftsman, Day and Zimmermann, Inc., 
Packard Bldg., Philadelphia (Res., 543 Fol- 
croft Ave., Folcroft), Pa. 

Boynton, ABRAHAM (Assoc. M. °45), 
Associate Engr., Federal Power Comm., Wash- 
ington, D.C (Res 1512 North Utah St., 
Arlington, Va.) 

Buckner, Frovp Kino (M. °45), Gen. Mgr., P. 
O’'B. Montgomery, Box 923, Dallas, Tex. 

Buertner, Rosert Paut (Jun. With W. 
Ray Yount, Third National Bldg. (Res., 1102 
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